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MATEMATHKA 


A. JI. BEPMAH , 


Ob OJIHOM HOBOM METOJIE MOCTPOEHHS BEHEPLITPACCOBbIX 
MHHTEPMOJIAWHOHHbDIX ®OPMYJI 


(II pedcmasaeno axademukom A. H. Koamozoposum 14 IIT 1956) 


. 1°. Ilyerb C —npoctpaucreo Bcex HelpepbIBHBIX dynKunit f(x), ompeye- 
J@HHEIX B cermMente [—1, 1], c Hopmol || f= max |f(x)|. Tlycth s3aqana 


—1<*"<1 


 TpeyrowbHaa MaTpnua uncer 
: PERG AY UT cae ee he eribe Th oily U2) (1) 


ByyemM ropoputb, uTo Un, m(f) ecTb BeliepuirpaccoBad MHTepnosAUMOHHar 
_ dopmysia nin WJ-onepanua, ecm U,, »,(f) — aunelinad onepanua u3 C B 
C, oOsajaroulad CBOlcTBaMhH: 
I) qua mosok FEC Un, m(f) ecTb anreSpanyeckult MHOroWwIeH CTeneHH < m1; 
2) cClipaBe]IHBbI paBeHCTBa 


On mt, *) =F), R=71, 2.265505 (2) 
3) qua mo6oh —f €C umMeeT MecTo COOTHOIeHHe 
Un, m(f) —fl—>90, m—+oo, noo. (3) 


y Ha meppom Bcecoro3sHoM cbe3je MatemMaTuKos C. H. Bepnuirelin nocrapua 
~ mpodsiemy ((1), etp. 500): 
I, Heap3a an noctpoutTs Wl-onepauuu, y KOTOPHX OTHO- 
menue m/n Oblao Obl CKONb yrogquo OUN3KO K IP 
IIpo61ema J, Obiia pewena camum C. H. Bepuuitefinom ((*), erp. 520; 
(?)) waa cmyyasd, Kora MatpHia (1) cocTouT 3 KOpHeH MOJIMHOMOB 
I]. JI. Uedpmesa 


2— 4 


is ob, x i 
x[P)" 25 C08 5 7 yde OY cl NRE Sa rear (eum (oe Dees amet (4) 


1+ aA<t<1+s,, (5) 


rye 5, H 6,—CKOJIb YrOXHO MaJIbIe MOJOKUTeMbHbIe PUKCHPOBaHHBle YC. 

Pesyuptats: C. H. Bepuuiretina Opium pactipocrpaveHbl Ha wIMpoKHi 
Ku1acc MaTpHIL y3s10B (3-5). 

C. H. Bepuuireiin npeqoxKus ABa MeTOoa pemlenua npodvempr /;. B nep- 
BOM MeTOe y3ulaMH onepaTopa Un, m(f) SBJIAIOTCH JIMUb Te x”) MaTPHILbl (4), 
y xKoToppix k==0(mod2p)*. Crano ObITb, MaTpHa Yy3JI0B OMepaTOpoB 
{Un, m(f)} MomyyaeTcA CyKeHHEM MaTPHILbI (4). Bo sropom metoye C. H. Bepx- 
wtTefina BCe TOUKH N-ii CTpOUKH MaTpHUbI (4) ABJIAIOTCA y3JlaMH OlepaTopa 
Un, m(f), HO Mpolecc CXOAMTCH PaBHOMEPHO JIMIIb B JO60M CerMeHTe BHJa 
f—i-+e, 1 —e], rae 0O<e< 1. Ilostomy Un, m(f) He aBasnetca W1-one- 

- panei. 


* p —TIpOH3BO.IbHOe (PHKCHPOBaHHOe HaTyPasbHOe YHC.1O. 
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K mpo6meme /, mpHMbikaeT caeqyroulMi Bompoc (*): 

I, MoxHO JM yKa3aTb He 3aBUCAMYIO OT MU NM BEPXHWW 
rpaHb JA MOXyYAA MpoOusBOMbHOrTO MHOrouseHa Pile 
cTeneHu mua oTpes3Kke [—l, 1], Korqau3BecrTHO, uTO|Pm(x)|<] 
Bn HaqueKauluM OOpa30M BBIOpaHHbIX 3apaHee TOUKAX, 
ecuu n/m>i, rae kK—uUncNO PUKCHPOBAaHHoOe. 


Ip pemennu npo6nem J, C. H. Bepnuirei pacumpser cuctemy y3uion (4). . 


SameTuM, 4TO pelleHHe Bompoca J, TeCHO CBA3AHO C 3ajayeli O BO3MOX- 
HOCTH TlocTpoeHua onepatopa Un, m(f), OONafawulero CBOHCTBOM 


De) eens (6) 


ecu P(x)—MuHOorowieH cTeneHH <o(m), rae wesounCneHHaA (yHKUHA 
o(m)—>0O upu moo. [lepppti untepnousuuonHpli mpouecc C. H. Bepu- 
WTeHHa CBOMCTBOM (6) He oOOvIaqaer. 

B CBA3H C H3JIOXKCHHBIM CCTECTBEHHO MOCTABHTb CuJleAyIOUlve TPH BoMIpoca: 

Tleppua ponpoc. MoxHo wu mpH coOsmoqeHHH HepaBeHcTB (5) Mo- 
cTpouTb W/-onepanuio Un, m(f), y KOTOpoM BCe TOUKH f-H CTPOUKH MaTPHUbI 
(4) aBnsaiotca y3namMu Un m(f)? 

Bropo# Bponpoc. MoxHo 1H npH coOO,eHHH HepaBeHCcTs (5) pelwHTb 
npo6semy J, npu nomomu W/-onepaunu, oOmagqawulel cBolicrsom (6)? 

Tpetuu Bonpoc. Moxno aM peluTb mpobsemy /, 6e3 pacliHpeHHA 
CHCTeMbI y3JI0B (4)? 

Hacrosilad paOoTa TocBAuleHa pelIeHHio yKa3aHHbIX TPeX BOTPOCcoB. 


IIpu 3sTOM npefvaraeTcA HOBbI MeTOA pelieHHa mpobsem J, 4 J, pv NOMOLIH © 
MOCTpoeHHA WHpoKoro Ksacca W/-onepauHi, yOBNeTBOPAIONLNX HepaBeH- | 


CTBaM (5). 
2°. BBezeM oOo3HaueHHa: 


T, (x) = cos Rk arc cos x, 


nl 2 (n n : 
Ay = AP() ==> EGR) Te), 7 =01, 2)... (4 — 1) ee 


k=1 
rye {x()}" | —n-A crpouka MaTpuupt (4). 
Ilyctb 3aqanbt ancsa * 


5 (m) > (7) > (Mm) + (m) 5 (m) (8) 


hKon—my hoan—mti>. +++ An—ts Antis+:++ ,4m , 


rye 


Ant honk == 1, R= 2n—m,..., (8 —1). 


Ilocrpoum onepatop 


. yh zn—m—1 Berk. Ht) m 
Gn, m (f) == aie le AA (x) ++ > Aum) ArT p (x) — » KU") Aon_rTp (x). 
kR=1 k=2n—m k=n-+1 
(9) 
Ecuim Bocnosbsyemcs (7), To (9) mpHHumaert Bud: 
one ay Tn, m0 +8) + Tp, m(9 —8)) 
Unom (f= 2 Dif (ee) Se (10) 


i= 


* @MakTHuecKH HYKHO 3aqaTH (Mm —n) uncen. 
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rye x = cos 4, ) = es 


2n—m—1 


| i ee > Gos kt S- SY i” cog Rt. (11) 


k=1 h=2n—-m 


IlIrpux B moceqHeli CyMMe O3HauaeT, uTO k=<n. 


B yacruocrn, mpu iY” = a k ='(2n—m), (2n~m+1), ...4 (n—l) 
onepatop (10) Bpruncasetca no cbopmyuie 4 
| 
; nm 1 S sin (m —n) (0 + 0;) sina (8 + 9;) 
On, m(f, x) = Lae eB Dif (*) | sin? (0 + 0,)/2 
J=1 


sin (m — n) (0 — 9;) sin n (0 — 9;) 
sin" —O)73 |. (12) 
m 3. tTeopema 1. Touxu {x }e_  n-u cmpouku mampuyer (4) aeasiomca 
y3Aamu onepamopa (9) npu aroboti nocaedosamervoxocmu (8). 
Teopema 2. I[pu awb6oli nocaedosameabxocmu (8) onepayusn (9) o6aa- 
Oaem mem ceoticmeom, 4mo Ona arboe0 MHozo4nena P (x) cmenenu < (2n—m) 
~ cnpasedauso mooicdecmeo: 


Un, m(P)=P (3). 


Teopema 3. 1) Iycmbo nocaedogameasnocme uucea (8) npu awbom m 
yoosremeopsem Hepaeexcméeam 


m—1 


; Cc > / 
oe i pie [Axim |< C;; > [Alco (13) 


kh=2n—m 


_ 20e Ah,, A?) — coomeemcmeeHno, KOKe4Hole pasHocmu Nnepeo2o u éemopoeo 
 nops0Koe nocaedoeameasnocmu (8) u C; (i=1, 2, 3)—KoHcmaHmot, He 
saeucsuue om n u mM. 
2) ITycmb 4ucaa m u n yooeaeméopsiom HepageHcmeéam (5). 
Tozda Onn aroboti f EC umeem mecmo coomnowexnue (3). 
Teopema 4. /Tycmo muoeounen P(x), cmeneHb Komopoeo menotue 
(2n—m), yOoeremeopsem 6 mouKkax (4) NHepasencmeam 


A el erence crys He 


Tozda @ awboti mouke x €[—1], 1] 


(P(x) |< Lint SY), m (8 + 4;) + Tr, m (8 —4)) |, 


j=1 


ede inf 631m no 6CeEB03MONCHbIM NocAedoBameAbHocmsm 4 Buda (8). 
OueBHyHO, 4TO Teopembl 1—4 oTBeyaIOT Ha Boripocn u3 1°. 
Teopema 5.1) /Tycmo nocaedoeameasrocme (8) npu arwbom m ydo6ze- 
méeopsnem ee (13) u nycme npu amwbom m* 


JARI I< 


ah 


: { 
(m— ky 1 eee ee ake a —1l, kn, 
i eS Seton ered DTG A 


2de C,—— KoHCManma, He 3aeuchiuaA om num, use >0. 


* Tipu atom A?) | = Adn— mtg — Aan td: 
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2) ITycme wucaa m u n yooeaemeopstom (5). 

Tozda Onan arnbott f €C cnpaeedaueo (3). 

B uactTHocTu, H3.TeopeMbI 5 JIerKO BbIBECTH, YTO MIpM COOJIOAeHHH Hepa- 
BeucTs (5) onepatop (f2) ects WJ-oneparop. 

Teopema 6. Ecau Kkoagpuyuenmot noautoma Tn, m(t) obpasyrom npu 
uo0b0m m éeolnyKayio (ceepxy UAU  CHUSY) nocnedosamenbHocmb 
uucna m un yOoen»emeopsiom Hepasencmeam (5), mo OAA cnhpasedaueocmu 
coomHoulenua (3) neobxo0umo u Oocmamo4no, 4mobol 


m (m) 


Ye Sa 
> jin Ik ‘ 


k=2n—m 
3ameuaunue 1. Moxuo noka3aTb, 4TO B Teopemax 3, 5 H 6 HeJIb3H HH 


m A 
Aux KAKOM TocseOBaTesbHOCTH (8) HepaBeHCTBO be. +. 6, 3AMCHHTb PpaBeH- 


“ m 
cTBom lim a ie 


Sameuanue 2. Paccmorpum onepatTop 


2n—m—1L a—L 
Unm(f = P+ DY AT + DY aT) + 
R= k=2n—m 
ate > [Qon—r (f) — Aone], (14) 
k=n-+1 ; 


rye PyHKWMOHANb! {A, (f)}F=2,_,, OMpefemoTcA M3 yCOBHA, yTOOBI dopma 


B= Speak) + Di px (Ann — dana (DF 


k=2n—m k=n4+1 


QOCTHIIa MHHHMyMa, Te Hallepeq 3afaHHax MOCeAOBAaTeEIbHOCTb {Pp} on n> 
kR-En, yMOBJETBOpAeT YCOBHAM pp, > 0 H pp + Pon_n > 0. JlerKo yOequTEcs, 
uTo onepatop (14) Buga (9). 

SameuyauHne 3. PesympraTb! 3aMeTKH JIerKO O6OOMaIOTCA Ha MHOrOMep- 


HbIM Cyual. 
Ilocrynus0 
19 XI 1955 


WMTHPOBAHHAS JIMTEPATYPA 
TGA. bie part Hy Coop. con, 1, 1952) 2 Gs He= bre p aa 


TeHH, T 
cou., 2, 1954, crp. 130. 3 7. JI. Bepmanun, JAH, 60, No3 deans a eels 
JIAH, 61, No 1 (1948). 5. JI. Bepman, TAH, 81, Ne 1 (1951). 
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Jornann Akanemun aes CCCP 
1956. Tom 109, Ne 4 


MATEMATHKA 


A. WH. BUHOrPAILOB 


O 4UNCJIAX C MAJIBIMH NPOCTbIMH JIEJINTEJIAMH 


(ITpedcmasaeno axademuxom H. M. Bunoepadoseim 8 III 1956) 


PaccMoTpHM Ha HuHTepBasle (1, x) "nCNa, KaxKAbIi Mpocroi mMHoxKUTesb 


_ KOTOPBIX <z (2 <x). Konuuecrso Takux uncel OO6o3sHauuM F (x, z). Buepspie 


.' 


Takve YHCJa Onlin BBegeHb! M. M. Bunorpayoppm (1) Jia H3yyeHHA MpoOsleMbI 
HaHMeHbllero HeBbI¥eTa. JlabHelNIMe IPpHMeHeHHA MX K TOH xe TpoG6seme 
umerotca y IO. B. JImnnuxa (?), PyHKunto F (x, z) usyyann A. A. Byxmra6 (3), 


- Bruijn (4), Chowla (5) u gp. 


OyHako yKa3aHHble aBTopbr u3yyasH F(x, Z) B OCHOBHOM IIpH z= x*%, « 
noctosHHoe. Mexjy TeM, B HeKOTOPbIX BOIpocax, KaK HalipHMep: oneHKa 
uncua ewHTeleH, TEOPHA peaJIbHBIX XapaKTePOB, KBapaTHUHbIX (POpM H Jp., 
TpeOyeTcad 3HaTb NoBeyeHHe F(x, Z) UpH mO0ObIX z< x. B HacTosuleH 3ameTKe 
H3JlaralwoTcaA TeOPpeMbI, Jaroulve JOCTAaTOUHO NMOJIHbIe CBeeHHA O NMOBeeHHH 


—93ToH dyHKuUHH. 


Teopema |. O6o3Hauum vepes F (x, Z, gq) KOoAUuMecmMeO 4UCeEA < xX, 63AUMHO 
npocmblx Cg (q<x), uUmeolUxX mMOAbKO Npocmole Oeaumenu <zZ. 
1) Iycme Inx<z<x!*; moeda 


Fix 2, )<axT (1-5) a ro Inz=)+> Peat 


ede «=Inz/Inx; cy— abdconzwmmuHanr (ae yee a '43 
2) ITycmo z< Inx; WocOG AX, 2.99) = O1e 2 1n 4). 


3) ITycmo xile< SoS <of-10c0d FAY, 250) O(x I(1—;)). 


ale 
cnn yet, 20e 
Vinx 


,— He€KOMOPQaA AOCOAMOMHAA KOHCMAHMA; moeda umeem mecmo acumnmomuse- 
cKoe CoomHouweHue 


Teopema 2. ITycme 6 mex oe o6osHa4eHUAx h 


EZ) = (x) exexp[—<(In> +InIn a\\+ 


+ 0(e°xexp[——(In > = + In In =] re) 


20e 
1s Z 
. xt els?) 


4 = 
o) 5 \Gayeihaei? — OC 
—1 


pa 4 48 rage ye ere in 2). 
(=e (ing tining). v(t) = u(y, tInz) —iv(y, tInz) s 


" ‘ Inz x cosx—vyl1nz+sinx 
uty, in2y= ors \ Ginze+ a? dx, 


0 
tinz 


v(y, tin eer \ 
U 


aN 
x sinx + y1nz-cos x A 
(y Inz)? + x? 


b 


’ - + ; 
2 3 «in — 
Prema Neswte he Aer) PP me 


ash 


a4 


ili 
a 


§ — Koxcmanma Jtiaepa. 

HameTuM OCHOBHbIe lard JOKa3aTeJIbCTBa 3THX TeopeM. OHO OCHOBaHO Ha 
pHMeHeHHM Teopuy C(s) Pumana u omupaetca Ha H3BeCTHbIe PakTbl pacnrs 
WesIeHHA ee HyJeH B KpHTHYecKOH Mooce. BBeyem Be (yHKUHH: 


3(t) = [In (|t|+e)-InIn({t| + e%)]"", 


Gs) = ee 


Jina oKa3aTeJIbCTBa MOTpeOyloTCcA JBe JIEMMBI. 

Jlemma 1. Cywecmeyem makas abcomomxan nocmosnnan h>>O0, 4mo @ 
eee gigs o>1—)d/a(t) C(s) ne umeem nyneti. B o6aacmu |t|>1, 
¢>1—h)/o uncon |C(s)| = 08 (t)); @o62acmu |t|>1,9>1 —}/25(t) 
umeem |In€(s s)| = O(n (e{+-1)). | . 

ete els JICMMbI H3BeCTHO. 

OcuopuHaad nmemMa. Ecaus=o+it,o>1—A/4c(t)u Inz/a(th<=& 
<InIn(z+ |t|), mo umeem paserncmeo 


II (2,...8) set) C(s) [1 4-0 ( (es 8 Ze) ein Ie) de (2 


30€Cb 


{(z, s)= \ 2—du, ecau t+0, 


u—it 


u eceeda 
1(2, 8) =ce+nt4 u(1—“o, tlinz)—iv(1 —e¢, tin2), 


20€ 


re ae eS x cos x —(1—ao) Inz-sinx 
u(l blme)iesiz \ at a) hee dx, 


—s soigite) -\. 24 sire paths in a os 
o (oy ting) \ Te as; 


C — 6@AULUHA, onpedeaseman PQa6eHCM6OM 
—Il(z, 3) = e€(s) (1 + O (e-% mazie@))), 


[ni OKasaTeNbCTBA OCHOBHOH JIEMMBI BBISHCIHM ABYMA cnocodamn) 
MHTerpaJ 


iti? 
ear eine 
Son; \ er nC(s+w) dw 
tr 
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rae s=s-+it, |t{|>0, e>1—d/4o(¢) u T=2It|, ecan |t[>z, 
mw J = 2, econ |t|< 2*. 
C ofHOM CTOpOHbI, HMeeM: 
i HiT . 4 
2 
= ——— ———— —_—- —— —— =" '5 . 
J Dini | == In (1 =e) de In T(z, s) + O (2-"!s) (1) 


1—iT 


C Apyroi cropoubl, CBHras KOHTYp HHTerpwpoBaHNA B NMOCKOCTH Ww 
BleBO 3a IpsaMylo Rew =O Tak, yToObl OH He Kacavicd Hymne C(s+w), 
H OOxoyA Nomoc €(s + w) B TOUKe w = | — s, MbI Mpolijem 4uepes nomoc w = 0 
- ¢ BpleTomM In€(s), Momy4uHB Mocse HeKOTOpPHIX BbIMHCeHHH 


J = InC(s) + y(z, s) + O ((e- 2 2I(4) +. e—A In zio(2)) [2 z), (2) 


Conocrapasaa (1) H (2), Momyyaem ocHOBHy10 JIemMy. Ilepexoy or oHoro 
 BHAa ¥(Z, S) K ApyroMy Npoucxo,HT MpH MOMOLMIM KOHTypHOrO HHTerpHpo- 


a+iT ¢ 
BaHHA. Wcnomb3ya cBolictBa HHTerpasa 5a \ ~ ds, novlyyaem: 
a—iT 
\ 2+iT S11 ) A 
f x 2ras) x i 
: 217) 
rye 
4 
Pee epee res 


4 ’ 
via(t ~~] 
Pp 
Ji BbIgHCJIeHHA HHTerpayia B (3) pacCMOTPHM KOHTYpHbIit HHTerpas 


i Cg a ete SW ieee 0 
~ 2mid s o(q, Ss)” 


L=C,+C,+C,4+C,+C4+C,+C,4+C,; 


CSO OR STN AO ee 


Xr J r 
C.=1-—_ptit, Taare 


Cy = 1 B22) + it (les, tx fo); 


eta OM Bear Geen ey ane nro 1 — 


Inz 


Cr Cs Ca= Cs Cg = Ci; 


t, ompefensetca ycuoBuem ?tylnz=e*!27140(%) y HyKHO AIA NoralleHuA 
pocta BewHuHHbI ev(?) 5), [[puMenaa K 9TOMY HHTerpasty OCHOBHYIO JIeMMy H 
semMy 1, nowyu4HM: 


a ak al 1 
4 ( x II(z, s) ~ iors ae 4 
F(x, gay | ERE Sar +0 (c vinx! 
—1 


rye s=1—y+ it. 


IIpHHuMax BO, BHHMaHHe paBeHCTBa 


1 (z, 5 evl2, s)€(s) (1 AO (er* In zlo(z))) 
ea: (jt}<1) 


C(s) = +#4+0([s—1), 


s—ti 
HoJTy YaeM HaluH TECOPeMBI B 3TOM CJIy dae. 


Ecau xe InInx/Inn<ga<ch (In In x)'k /Yinx, To nomyyaem: 


a--ioo 
Why tl ’ 
FAS; 2; Oe >; 1 e > Cape a = \ woe) : a 3 ds. (5) 


nv 


a—ix 


TlepenocuM KOHTyp MHTerpupoBaHua BuleBO Ha MpaMylo a= 1—y. Yuun- 
TbIBaA OCHOBHY1IO JIEMMY, TIOJIyYHM TeOpeMy JIA STOrO cayyas. 

Cnyyati z<Inx nomyuaetca, ecm B (5) MepeHecTH KOHTyp HHTerpupo- 
BaHWA Ha Upsmyiw a=1/Inx. Cnyyait 1? <Cz<x omyyaerca HOO TpH- 
BHaJIbHOH OWueHKOH F (x, 2, gq) <F (x, x, q), ™H60 pH MOMOMH OCHOBHOM 
JI@MMBI. 

Ecau o603HayuHM wccueqyeMble YHCIa n’, TO aHaJIOTHUHbIMH MeTOaMu 
MOXHO NOJYYHTb OMeHKH JIA CyYMMBI ba <(n’'). Sajjaua cBeyeTca K HccJejo- 

nl<x 
BaHHIO HHTerpasa OT KBafpaTa Mpov“sEegenua II (z, s). 

Uccaeqya uHTerpasbl oT KBafpata II (z, s) aHamorMuHo UpeybIAyuIMM Cuy- 
4aAM, MOXKHO TOJYYHTb TeopeMbl, MOXOOHbIe TeopeMaM | u 2. B uacTHOCTH, 
ecin Inxy = 2x5, S76 


; 1 1 2 20 < 
Di FUR) Games| abi ees eae 7/27 1) diate. 


TSE 


OQ6o6ulat OCHOBHYy!0 JIeMMy Ha OTpe30K MpousBeqenusn L-paya: 


1 
WZ, s; = —_—_—___—_, 
i (122) 


P 


MOXKHO TNOJIYYHTb TeOPeMbI, aHaJIOrHUHbIC MPHBeCHHBIM BbIlIe, O pacnpeyeue- 
HMM 4HCcel n’ B apuHdMeTHuecKHX Mporpeccunx Dx + 1. 


JlenHurpagcKoe oTfemeHHe Tocrynuso 
Maremaruyeckoro uucTuTyta uM. B. A. CrekoBa 2 II 1956 
Akafemunw HayK CCCP 


UMTHPOBAHHAS JIATEPATYPA 


1H. M.Buuorpayos, Mss. OMEH AH CCCP, 20, 47 (1926). 2 10. B. Jiuununuk, 
JAH, 36, Ne 4 — 5, 131 (1942). § ALA. By xmra6, JAH, 67, Nel, 5 (1949). 4*N.G. 
de Bru ijn, Nederl. Akad. Wetensch. Proc., Ser. A, 53, 813 (1950). - = SoGihtonwalvas 
W.E.Briggs, Proc. Am. Math. Soc., 6, Ne 4, August (1955). 
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Horaayo Akagemuu nayr CCCP 
1956. Tom 109, Ni 4 » 


; MATEMATHKA 
M. WH. TPABAPb + 
O CHEKTPE TAPMOHH3YEMbIX JHHAMHYECKHX CHCTEM 


(ITpedcmasaero axademuxom A. H. Koamozoposeim 22 III 1956) 


PaccmoTpHM Ha r-MepHoM Tope R c WHKAHYeCKHMM KOOPAMHATaMH Xj,... 
...,%,, B3ATBIMHM MO mod2r, jBe JHHAMHYeCKHe CHCTeMBI, onpeyessemple 
CJIEYIOULHMH CHCTeMaMH udppepeHWuaJIbHbIX ypaBHeHHit: 


“ae v) 
dx a 
h k 
“de ~ F(x) R=able Se AT Ys (2) 
THE %, %&,...,%—PpallHOHaJIbHO He3aBHCHMBI€ BeeCTBeHHbI€ UHCJIa, a 
F (x) = F (x,,...,X-) —ONOXKUTeIbHaA HeMpepbIBHad BellecTBeHHaA (pyHK- 


WHA, NepHoquueckad NO KaxKOMy MepeMeHHOMy Cc TepHoyom 2x. B cayuae 

r = 2 cneKTp cutembr (2) Obl uccmegzopaH A. H. Koamoroposnim (1). Lleampto 

“HacTosijeH padoTbl SABJIAeTCA pactipocTpaHeHHe OCHOBHbIX pe3YJIbTaTOB 

A. H. Koamoropopa Ha calyyaH UpousBoubHoro fr. B JambHetiuem OyytT 
4 if 


yNOTpeOATbCH  OObIUHbIE BeKTOPHbIe OOO3HaNeHHA: (X%, y)= Sie Vrs 
k=1 
pet = V (x, x). LlemouncieHHBIM BeKTOpOM OyjleT Ha3bIBaTbCA BeKTOP, BCe 
_ KOMIIOHEHTBI KOTOPOrO LeJIble YHCIA. 
Kak, H3BeCTHO, cHcTeMa (1) HMeeT JMCKPeTHbIM CieKTp Cc COOCTBEHHbIMH 
yacToTaMH 4 BHya 


A= (n, a) (3) 
HW COOTBETCTBYIOUJHMH COOCTBeEHHBIMH (yHKUMAMU 
ei(n, x) 5 (4) 


re n—smoOoli WeNOUHCIeHHBIM BeKTOp. 
E]MHCTEeCHHad HOPMMpOBaHHadA HepassomKUMad WM HHBapHaHTHad Jia CH- 
cTembi (1) Mepa m ompegesnetca topMy son 


(2r)" 


Uro Kacaerca cucrembI (2), TO OHA MOET ObITh NOyyeHa H3 cHcTeMpBI (1) 
TIPH MOMOMJH 3aMeHbI BpeMeHH 


‘ 


dv i ai. 


Takum oOpa30M, K cucremMaM (1) H (2) MOXKHO MPHMeHHTb pe3syJIbTaTbl, 
u30x%KeHHbIe B (?,°). TIpeqmonox%#KuM B COOTBeTCTBHH Cc (?,*), 4TO 


QT 


2 
\ — 
\ F (xy 00 mr) day... dx 1 


(2ny’ ) 
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HM paccCMOTpHM pasiowKeHve PyHkKUMH F* (x) =F (x)—1 B paq no dynkuy- 
‘am (4): 
UNO ONES Bo > iaaenne (5) 
|n| 0 
B (5) cyMMUpoBaHHe MpOv3BOAuTCA NO BCeEM HeHYJIeBbIM I[e@JIOUHCJICHHbIM BeK- 


TopaM 7. 
Teopema 2 u3 (°) NO3BOuHeT CPOPMYJIMPOBAaTb AI CHCTeEM (1) u (2) cae- 


qyouly!o Teopemy: 
Teopema 1. JIycmb pad 


\) | a (7) P : (6) 


del 2 
|n|#o (a, %) 


cxodumca, [loaoncum 
ae 
®(x) = >) Te ee ea 


|n|+0 
Tozda npeo6pas0eanue KoopouKam 
Yr = Xr + onP (x1, ..%, Xr) fe Pe eet a 


npueodum cucmemy (2) K eudy 


dy, ; 
ee (Fy 


u ocytyecmeasem mem camolm u3s0moppu3sm cucmem (1) u (2). 

Sta TeopeMa, B YaCTHOCTH, MOKasbiIBaeT, YTO TIpH YyCJIOBHH CXOJMMOCTH 
paga (6) chekTp cucTempr (2) MucKpeTeH, a COOCTBeHHbIe YaCTOTbl UMeIOT 
BH (3). 

IIpeqnoioxuM Telepb, uTo @yHKuua F(x) aHanuTuueckasa. Tora 
pag (6) cxoquTca (He3aBHCHMO oT Bua dyHKuHH F (x)) AA BCeX BeKTOPOB 
a= (%,...,&,) f-MepHOro NpocTpaHcTBa 3a HCKJIIOUCHHEM MHOXKECTBA Jie- 
OeroBoH MepbI HyJIb (4). [locaeqHee 3ameyaHHe [OKa3bIBaeT, UTO B aHaJIMTH- 
yeCKOM Culyuae, TaK CKa3aTb, «OOUHM» SABJIAeCTCH HMeHHO CJIyyal JMCKperT- 
HOCTH ClleKTpa cucTembl (2) —(dakT, BoepBble OOHapyxeHHBIM A. H. Kosmo- 
roposbim (1). EctecTBeHHO NOCTaBHTb BOMpOC O TOM, HaCKOJIbKO CXOJMMOCTb 
paga (6) HeoOxoquMa Ji JHCKPeTHOCTH cneKTpa cucTembl (2). 

B (+) Ob0 BbICKa3aHO pefnouoxwKenve, TO MpH f= 2 AA cucTeMbI (2) 
BOOOMe HCKIIOUeH Cllydall CM@WaAHHOLO CMeKTpa, WHbIMH CJIOBaMH, Cy- 
MleCTBOBaHve y CHCTeMbI (2) XOTA Obl OHO coOcTBeHHOM uacToTH ) = 0 
BleweT 3a COOOH AMCKpeTHOCTb ciekTpa. B cBxaA3u ¢ 3TOH YrHMoTes0i HeKOTO- 
pbli HHTepec GpecTaBsAeT CTeWylomlee Mpesox*Kenne. 

Teopema 2. JIycme cucmema (2) o62adaem co6cmeennoti 4acmomoti 
A= 0 u coomeemcmeyiouyeti cobcmeennot qbyxKxyueli f(x) euda 


f (x) =. e's (Faye ¥p ) (7) 
20e £(xX1,...,X;) —OONO3HAYNAA BCUy2CM3eHHAA usMepUMaA dynkyua, yooe-— 
ACMBOPHUOLAA CACOYIOWUM YCAOBUAM: 

ze) 

I’. g(x, + %t,...,x, + a,t) Henpepoienan no t Oan noumu ecex 
X= (%,- ++ Xr). 

2. OX a eg KES 20, wo 0 4X n een Bape BE PLne ee Nr — Yyeaole 
4UuCAQ. 


Toeda ps0 (6) cxodumca u cucmemot (1) uw (2) usomopdxen. 
Jloka3satenpbetBo. H3 1° y (7) cnefqyer cnpaBefIHBOCTh paBeHcTBa 


& (X1, +--+ Xr) =e + g (xt, 2. , x), 4 


Kak cule{CTBHe Mowryyaem 


eoyer aay 
iim h; im-> =}, 
TlooxKHM p = (n, «) sah : 
ro » &), THe N= (My,...,n,). Paccmorpum (byHKHI0 
2 (Wy pieint s 0), 2) 
Op.) = 
Greve : / (8) 
B cuuty 2° hynKuna O(x,,...,x,;) aBaaetca mepHogquyueckoli mo Kaxyo- 


My NepeMenHomy c MepHofom 27. B cuny 3° @EL7,(R). Us (8) caenyer 
4TO 
Mii snag eee ’ 
T+ CO a 


eg 
u60 Bee =. =a, (B cHuly (2)). C Apyrol cropoubt, mo Teopeme Bupxroda 


fa) 


: ul 
cylljecTByeT Lim \ ®(x,,...,x,)dd. W3 cymecrnopanusa aToro mpegena c 


T= 0O 
0 


HeEOOXOJMMOCTbIO BbITeKaeT, 4TO 
2 MO 
lim— =O 
Tv 
H, CileqoBaTesbHO, A= yp. Jlanee umeem 


gO. tone er ree d® d® 


at mi pS’ dt dt 


(P= Ply 


Takum o0pa3om, 


t 


D(x + mt, . 2% fort) = O(m,... 6%) + \F— 1) d9 


0 


MW, CleqoBaTesbHO, cucTempl (1) u (2) u30mMopdup (*), ¥. T. J. 

HeoOxoyquMo 3aMeTHTb, uTO ycnoBua 1°—3° He SABMAIOTCH UpesMepHO 
}KECTKHMH, HOO MOXKHO MOKa3aTb, TO pH ycOBHH CxojMMOCTH pxfa (6) 
BCe@ HOPMHpOBaHHbie COOCTBeHHbIe (yHKUMH cHCTeMbl (2) HMeloT Buy (7), 
ipuyem ycnopua 1°—3° BpinowIHsAroTcs. 

B sakmouenHe 3ameTuM caleyyromze. JlerkKo WOKa3aTb, 4TO mOOad rap- 
MOHHU3yemaa B cmpicyie A. A. Mapxopa (°) cucTema, pacmovlioxKeHHawd Ha 
Tope R u oONagawulan BCIO/y NJOTHIMH TpaeKTOPHAMH, M30MopPHa CcHcTemMe 
Tuna (2), H NOTOMY JIA MOOOHBIX CHCTeM OCTaIOTCA B CHJI€E BCe H3JI02KeH- 
Hbl€ BbIUe Pe3yJIbTAaTbl. 


MockoBcKHH HHCTHTYT Tlocrymus0 
XHMH¥YeCKOrO MalIMHOCTpOeHHA 14 Ill 1956 


UMTHPOBAHHAS JIMNTEPATYPA 


tA. -H. Koauworopos, JAH, 93, Ne 5 (1953). 2M. UW. Tpa6apps, JAH, 
109, Ne2 (1956). *M.U.Tpa6aps, JIAH, 109, Ne3 (1956). * A. H. Konmo- 
ropos, JIAH, 98, Ne4 (1954). 5 A. A. Mapxos, Tp. 2-ro Beecoisu. mate. cbesaa, 
2 (1936). 
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MATEMATHKA 


B. A. WJIbHH 


ABCOJIKOTHASA. HW PABHOMEPHASA CXOJMMOCTb PA3JIO)KEHMA 
MO COBCTBEHHbBIM ®YHKIIMAM BO BCEM 3AMKHYTOM OBJIACTH 


(IIpedcmasaeno axademuxom HM. I. Mempoeckum 7 III 1956) 


B pa6ore (1) BbINCHAIOTCA JOCTATOUHbIe yCJIOBHA pasJiO%KUMOCTH PyHKUMH 
B aOCOJHOTHO HM paBHOMepHO CXOJAHiicA pa NO COOCTBeHHbIM (yHKUHAM 
ypapHenua Au + )u=0 B npou3BombHOH OGacTH g smoOoro uNCa U3sMepe- 
HHii C OMHOPOAHbIM KpaeBbIM yCJIOBHeM JOOOrO H3 TPpexX PpOjOB. OqHako 
B yKa3aHHOH paOoTe JOKa3bIBaeTCA pPpaBHOMepHaA CXOJMMOCTb pa3JiIO%KeHHH 
MO COOCTBeEHHBIM (PyHKUHAM He BO BCeH OONaCTH g, a TOJbKO B JNOOOH BHYT- 
peHHeli mMogoOsacTtH g’ 9TOH OOnacTH (HeCMOTpA Ha TO, ITO pa3ssaraemMax 
(@yHKUMA yOBMeTBOPAeT COOTBETCTBYIONLeEMy KpaeBOMy yCJIOBHIO). B HacTos- 
mel pa6oTe MbI JOKaxKeM, 4TO JIA Cuyyad KpaeBoro ycuoBua 1-ro pofa 
yKa3aHHbie BbIIle Ppa3JIOKeHHA CXOJATCA aOCOJIOTHO H paBHOMepHO BO BCel 
3aMKHYTOH OO/AaCTH g. 

1. IIpexye Bcero BbIACHHM CJleylomjMH BOMpoc: CylecTBeHHO JIM uA 
aOcOJIOTHOH pa3JIOXKUMOCTH BO BHYTpeHHeH NooOsacTH TpeOoBaHHe, OOASbI- 
Barollee pa3suaraeMy!lo (YHKUHIO YAOBJICTBOPATb COOTBETCTBYIOWIeMy KpaeBo- 
My YCJIOBHIO, T. €. MOXKHO JIM OKUMaTb aOcOMOTHOH UH PaBHOMePpHOHM CXOJH- 
MOCTH pAjJla MO COOCTBeEHHIM (PyHKIUHAM. BO BHYTpeHHeH MooOmacTH, ecJin 
paslaraemaA (yHKUHA HE YOBMeTBOpAeT KpaeBOMy YCJIOBHIO, HO yOBJIeTBO- 
psaeT J[OCTaTOUHO BbICOKMM TpeOOBaHHAM [yvlaKOCTH. 

Hwxe NpHBoguTca NpHMep, NOKaspiBalolulni, uTO ecu (byHKWHA yOBsJe- 
TBOPAeT CKOJIb YFONHO BbICOKHM TpeOOBaHHAM YslaKOCTH, HO He yOBJICTBO- 
PAeT COOTBETCTBYIOMIEMY KPaeBOMYy YCJIOBHIO, TO HeJIb3A OXKUJaTb aOcoMIOT- 
HOH CXOAMMOCTH pxaqa Pypbe aA 9TOl tbyHKUMM HH B ORHOM BHYTPeH- 
HeH TOUKe OOacTH. 

PaccmMoTp¥M IpxMoyrombHylo oGmacTb O<x<a, O<y<b c oguopog- 


HBIM KpaeBbIM yCOBHeM 1-ro poga u|p=0. CodcrBenHbie dbyHKHH TaKolt 
oONacTH HMeIOT BHI 


Ae oh Sie 
Umn (Xx, y) = sin —- mx-sin >- ny. 


2 
V ab 
IIpeqnosioxkum, uTO pa3sJlaraeMan yHKUA TOMMECCTBEHHO PaBHa EJMHUWE BO 


BceH OOMacTH (Takadt (pyHKUMA ABJIACTCA CKOJIb YFOMHO ruaqKoli, HO He 
YAOBJIETBOPAeT KpaeBOMY YCJIOBH10). 


Pay Dypbe jist paccmaTpwBaemoii (pyHKUHH HMeeT BH] 


ak Ae 
sin —- mx-sin =-ny 


b 
ee v 


(CYMMHPOBaHHe MpOMCXOAUT TOJbKO MO HeYeTHBIM mM HN). 


AOcomoTHadt pacxoquMocth paya (1) ana m06nix BHYTpeHHHX X H Jj 


yCTaHaBJINBaeTCH METOJIOM, UpesBbI¥aHHO OJIM3KHM K MeTOMy, YyKa3aHHOMy 
B pa6ore (?). 


AuaJIOrH4HbIM MeToyOM paccmaTpuBaetcs cayuali N-mepHoro IIpAMOYTOJIb- 
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HOrO Mapaseennnela MW NOKAasbiBaeTCA, YTO HM B 9TOM cwlyyae pay Pypbe 
qa (yHKUMH, TOMKECTBCHHO PaBHOH eHHHMe, He CXOUTCH adcomOTHO HH 
B OAHOM BHYTPeHHeH TOUKe 9TOrO NMapasuesenuneya. 

Takum o6pa3oM, IpH HeBbINOJHeHHH KpaeBbIx YCJIOBWi He MOxKeT ObiTb 
HM peu O Pa3JIOAKUMOCTH *yHKIUHM B aOcOJIOTHO H paBHOMepHO cxojauulica 
pa m0 coOcTBeHHbIM (PyHKUAM, 

2. Jlokaxkem Tenepb, 4TO ecaH (pyHKUNA yjoBAerBopser KpaeBOMy yculo- 
BHio (l-ro pola) M ONpeyeteHHEIM ycOBHAM rviayKocrH (TeM 2Ke CaMbIM, UTO 
MB paOote (1)), TO paq @Pypbe ANA 9TOH yHKUHH cxo_UTCA aOCOMOTHO 
M PaBHOMepHO BO BCeH 3aMKHYTOH OOsacTH g. Secb Mbl orpaHuuumcs pac- 
CMOTpeHHeM JByMepHOro cslyyas. 

Ilycrb g— AByMepHas OG/acTb, OrpaHHyeHHast TMpOH3BOJIbHBIM KOHTYpOM 
YT tuna JlanyHosa; C —npoussoupupili Kouryp Tuna JlanyHopa, sexKamuil 
crporo BHyTpH oOmacTH g. Ilexye Bcero cthbopmysiMpyem Teopemy 0 pa3oxKH- 
MOCTH B TePMHHax HcTOKOOOpa3HOH MpeycraBuMocrH. 

HanomuuM (1,°), aro dynkuua | (P) HasprBaerca MCTOKOOOpasHo mpegcra- 
BHMOH B OONIaCTH g pH MomomjM sAyep ypaBHenus Au + iu =O c xKpaeBbim 
ycnopuem u|p=0, ecuu 3Ta (byHKUNA MOXeT OBITh 3alHcCaHa B BHIe 


fF (P) =| Kase (P, s)h(s)ds + \\ Kusge, (P, Q)H(Q)dQ. (2) 
C ne. 
Syecb ¢ H ¢,; — mO0ObIe MOJO*KUTebHbIe WHCIa; A (Ss) — Npou3BObHad KyCOuHO- 
HellpepbiBHad (PYHKUMA, 3afaHHasd BAOb KOHTypa C; H (Q)—nponsBombnan 
HHTerpupyeMas C KBa[paToM (pyHKUHA, 3aaHHad B OOwacTH g. 

Teopema. Bcakas onpederennaa éollue GbYHKYUA pasao%#uma 6 abCco- 
MOMHO U paeHomepHO CxoOstujUlicA Bo eceti 3amKHYMoli O6AACmMuU g psd No 
coocmeeHHoim GbyHKuUuAm. 

Hs cchopmMymupoBaHHOolt TeOpeMbI BbITeKaloT, B YaCTHOCTH, CuJlefqyroulHe 
«J@CKPHNTHBHbIe> YCJOBHA pa3sJIOVKUMOCTH B aOCOJIOTHO H PaBHOMepHO Cxo- 
AAULHCA BO BCeli 3AMKHYTOH OOsIacTH g PAA: JocraTOuHO NoOTpe6oBaTb, uTO- 
Ob dynKmua f(x, y) Oblia HempepbiBHa B OOMACTH g, OOJlaqaa B STO! 
O6/IACTH KYyCOUHO-HEIPepbIBHBIMH |-MH MpOW3BOJHbIMH, HHTerpHpyeMbIMH Cc 
KBajlpaToM 2-MH IIpOH3BOAHBbIMU H YAOBJIeTBOpsAJIa KpaeBomy ycuoButo f |p = 0. 
_ TlpoaHamu3upopaB paccyKJeHHA, M30x%KeHHbIe B padore (1), MbI NpHyeM 
K BbIBOAY, YTO AMA TOrO, YTOOb! OKA3aTb CCPOPMYJIHPOBaHHy!O BbIIe Teope- 
My, JOCTATOUHO JoKasaTb, ITO ONJIMHeMHBIM pa Bua 

y gy 

aA ore 
CXOJ|HTCH PaBHOMepHO BO BCel 3aMKHyTOM OONACTH g. 

SameTuM, uTO MpocTad cxoyuMocTb psga (3) B mOCOH BHYTpeHHeH TOUKe 
P ue BbI3sblIBaeT COMHeHHH (OHA JOKa3aHa B padorax (?,°)). B roukax rpaHu- 
mbt I’ pay (3) TakxKe CXOMUTCA, Tak KaK COCTOHT W3 OfHMX Hyveli. Takum 
06pa3oM, eCIM MbI O6O3HAUHM CyMMy psa (3) sepes F(P), TO ANH JoKasa- 
TeJIbCTBA PaBHOMePHO CxOAMMOCTH psa (3) BO BCell 3aMKHYTOH OOWlaCTH g 
WocTaTOuHO oKasaTb (B CHsy Teopembi Jlunu), uro F (P) HeMpepbiBHa B 3aMK- 
HyTOH oOuacTH g, a JIA ZTOrO, B CBOIO OYepefb, OCTATOUHO yOequTbCA 
B TOM, UTO 3HayeHHe dbyHKuNH F (P) Up UpHOmwxKeHuM TOUKH P K rpaHH- 
le 110 JOOOMy HalipaBJIeHHIO paBHOMepHO CTpeMHTCA K HyJIIO. 

PaccmoTpuM (yHKIHIo 


reg —A% —Qrrg—rrq upur<R, (4) 
0 upu r>R. 


1O) 


> 0) (3) 


o(P, Q)= 


Zech P — m06ad BHYTPpeHHAA TOUKa OOAaCTH Y, MHHHMyM pacCTOAHHA KO- 
ropoli oT rpaHuunl paBen R, a Q—moOaH TouKa o6nactu g. [locrosHHbIe 
Ip, G1 HU Gy BbICefeM Tak, YOSHI (pyNKuNsA (4) BCIONy, Kpome Q= P,. 001a-~ 
jaia ,[ByMA HeMpepbIBHbIMH MPOHSBOHbIMH, AI Yero OCTATOYHO norpedo- 
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BaTb, uTOOLI V, Ov/Or Hw O?u/ Or? OOpalllavch B HyJIb MpH f= R. 3ro no- 
cyleyHee ‘TpeOOBaHHe OfHOSHAYHO ONpefeMAeT Ap, Ay U Ay: 


es 


Re Teer its 
y= = (2—e)¥4— 8), a= 3 ¢ (e—2). 


e(4—e), A= 


Kosdpunuent Pypbe tbyHKuNH (4) BbIMMCIHeM, HCNOJbSyH CXeMy, H3J0- 
2KeHHy10 B padote (*) 


u; (P) u;(P) Se(RV2;) 
US Cor + 2ne(2-— 2) (4-8) RE 
: (Ay we We 
—2net(2—e) (42) ae | a de. (5) 
Seah RV; 


T(e/2) 
Syecb Ce—~ NlocrosHuas, He 3aBucaimad or R uM paBHan 2re- a aa) e7D) <0. 


Pag Dypbe yuna cbyHkunH (4) mph Q =P saBeqomo CXOANTCA HW HMEET 
BH 
v(P, Py=—4 = 


foe) 2 (P) 


uj (P ae 2(P a 
=e 3) raw + 2re(2—2) (40) 2 YAS (RVI) — 


I—s 
i=1 R i=1 Xj 


a 2Qxe? (2 = e) (4 = ¢) ee pitrel2 


ih 


uj (P) ( Sate) 
RV iz 


Vuterpasl, crosmiui B paBol uacTrH (6), Mbl MOXK€M Ma@XKOPHPOBaTb, 3a: 
MeHad (byHKuHIO beccesa equHnuen: 


co! co 
eel apcten apa areas | 
Aili = ee ee 
We oe = p Ss va 2 = (2 a e) ais iow (7 
RV i; RV ij 


V3 dopmysm (6), yuuTpiBad oueHKy (7) H BUA KosdppuUNeHTa dy, We 
MCHTAPHbIM OOpasOM MOJIYYHM (HaMOMHHM, YTO C3 < 0): 


Sui (P) (2~eytf x) eee he ie ee 
T(E Veer Be qe GET ES 8c.) (—e,) pe me ci (8 


i—I iil 


Hama wenb JOKasaTb, GTO pH R->O0O BCA NpaBad uyacTb (bopMydJik 
(8) uMeet nopsyok O(Re?). (Oram OyxeT OKOHYaTeMbHO OKasaHo, uTO F (P 
HelpepbIBHa B 3aMKHYTOH OOv/lacTH g.) 

JloctarouHo fOKa3aTb, YTO BeHUMHA 


ae) fale a0 ii (P, Q)dQ (g 


2 2—ée 
a a aaa 


HMeeT nlopsyoK O (Re), 
Tycrb Q22—kpyr pagquyca 2R _¢ WeHTpoM B P; Qoe—Ta YacTb 92TOF 


Kpyra, KoTOpad NpHHaqnexuTr g; g = g — Oye. Torna uuTerpal (9) MOxKH 
pasOWTb Ha CyMMYy JByX MHTerpaos: 


ha gal) KP, QAR, rR KE DP ew (P,Q dc 
Q2R g 
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Tat ouenku J, u J, Bocnomp3yemca cpolicrBamu ‘byukuHH puna. Vs- 


. 6 eo o 
BecTHO (°), ¥ro dbyHkuna Tpuna Asa nponsBombHoli JBYMepHOH OGmacTH Ma- 


*KOPHpyercH CJIeAyIOULHM OOpasom: P 


1 D 
K(P, Q)< slg — (10) 
erech D—jymametp o6nacru g). Kpome toro uspecrio (cM., HaripH- 
‘Mep, (’)), 4TO ecaH rpanuua o6macrH I’ ectb KpHBaa THIa JIlanyHosa~, 
TO CyulecTByeT Taka NocTodHHad A, uTO npousBoAHad dynHKuHA puna no 
‘suoOoMy HanpaBvieHHio MaxOpupyetca culeqyioulim oOpasom: 

zs > A 
Gre Mae Se (1). 

PQ 

IIpH nomomH oueHku (10) s1emenTapHo ouenHBaetca HHTerpan J, UM OKa- 
sbIBaeTca, uTo J, = O(R*”), 

Ilepeiijem k ouenxke /,. [lycrb Py —vTa TouKa rpannust I’, Koropaa Haxo- 
MuTcA Ha pacctoanun R or touku P (no ycnosuio, R paBHo MHHUMymy pac- 
crosuua P or rpanuupt T). Torga qua modo Q cg K (Py, Q)=0, a no- 
3sTOMy 110 topmysie JlarpaHxKa 

IAG 2R(@): pve 
ce ape toot SON gaa P (12) 
rye MpowsBoyHaa Oeperca 0 HallpaBsienHio PPy, a P* oOo3HayaeT HEKOTOpy10 
BHYTPeHHIOlo TOUKy oTpeska PP». IIpuBnekan cioma onenky (11), mMoxHo 
yTBepkaTb, 4TO 
) Ki? 3d) A 
R rpg . 


} 


(13) 


Mcnosp3ya HepaBeHcTBO TpeyrouIbHHKa lpg Sl pig +1 pep H YUNTEIBAA, YTO 


mia Q€g lpg > Ry a Tpep<_R, Mbl HaliqeM, 4TO lpg <2F peg H, cyleqo- 
BaTeJIbHO, (13) MO%XKHO YCHJIHTb CJIeyIOUIHM OOpa3om: 
kK (P, Q) 2A 
mips TBS : (14) 
Tlogcrapaaa oueuku (10) u (14) B BeIpaxenve gua /,, Mbl 3JIEMCHTAPHbIM 
o6pasom yGexaemca B ToM, uTo J, =O(R*”). Tem campim oKon¥aTesbHO 
WOKa3aHa paBHOMepHad CXOMNMOCTb psa (3) BO BCeH 3aMKHYTOH OONacTH g. 
OTMeTHM B 3aKJIHOYeHHE, YTO BOIIpOC O paBHOMepHOH CXOAHMOCTH psa (3) 
BO BCeli OOaCTH g HMeeT H CAMOCTOATEJIBHbIM HHTepec, MOCKOJIbKY OH CBA3aH 
€ OOOCHOBaHHeM pa3JIO*KMMOCTH MYHKIUMH,. HMeIOWeH OCOOeHHOCTb THA 
r= (e >0). Kpome Toro, pemieHve 9Toro BOlIpoca BbIACHHeT NOBeseHHe Ha 
Tpanuue ajep mwpoOuoro mopayKka Ky+ej2(P, @) HM Maer BO3MOXKHOCTh Nowy- 
YHTb YJIYSUIeHHbIC PABHOMePHbIe OWeCHKH OCTaTKa pxAa Pyppe WA PyHkuUMH, 
YAOBJeTBOpAOWel TEM HJIM HHbIM YCJIOBHAM Yvlay\KkocTH. BBuyy KpaTKOCTH 
3TOH CTaTbH Mbl He IIpHBOJHM 9THX OWeCHOK, Mpeuosarad, 4TO MOMyYeHve UX 
He COCTaBHT Tpyja AIA unTaTeJA. 
ApBTop NOJIb3yeTCA BOSMOXKHOCTbIO NpHHectTH OsarojqapHoctTa mpod. A. H. Tu- 
XOHOBy. . 


Mockoscxuii TocyfapcTBeHHbI YHHBepCHTeT Iloctynuso 
um. M. B. Jlomonocopa 18 II 1956 
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MATEMATHKA 


Ynen-koppecnonsent AH CCCP FO. B. JIMHHHK 


EWE OB AHAJIOFAX 3PrOMHYECKHX TEOPEM JIA MHHMOLO 
KBAJPATHUHOLO NOIA 


Illarens (1) u LIlyp (2) (cm. Takxe u3n0%xKeHue H. TI. Yeborapesa (%)) 
yoKa3saH px TeOpeM O MIPHMeHeHHM WeTbIX MATPHIL B TeOpHH asreOpanye- 
CKHX 4Hces. Ofna H3 STHX TeOpeM CBASbIBaeT YHCJIO KMaCCOB HfeaJoB aJire- 
6pawyeckoro NOvIA C UHCIOM KsIaccoB (B CMbICIe yHUMO,yJApHoro MofoOus) 
HeEKOTOPbIX CHCTeM WeJIbIX MaTPHIL. 

Ecm K(%)—nome n-t creneHH MH [p, Pa,---» Pa—1]—OasHc Myeama 
oma, a @—wemoe unco HowA, TO JA OfHOCTOMONOBbIX MaTpH || p;|| # 
|| Oy; || Oyaem umMeTb cooTHoUeHve 


I] On; | = Q |] esl, 
rye Q = || a;;\| — wenaa KBagqparuasa n Xn Matpulla. IlycTb [@o, 0, ... , On—1J— 
(pyHAaMeHTaJIbHbIM Oa3Hc MOIA; TO KaxKAOMY Heady NOMA COCTaBMM JJIA YMC 
Wo, +++, Op, COOTBETCTBYIONLHe HM MATPHUBI Qo, ... , Qn_, (°). Be cucTeMbi 


TaKHX MaTpHI, OyJeM Ha3bIBaTb YHHMOJYJAPHO MOOOHBIMH, eCJIM OHH Mepe- 
XOMAT OHA B [pyry!O yMHOMKeHHeM cMpaBa Ha ¢ H cueBa Ha ¢ 1, rye 
¢—Jelad MaTpHuHad equnHuna (det(e)=-+1). Takum o6pa30M CHCTeMBI 
MaTpHy [Q5, Q,,..., Qu] pas6uBaloTca Ha KvIaccBl. 

Teopema [ates — Uypa cocrouT B TOM, YTO YHCO TaKHX KJaCCOB paBHO 
YHCJY KylaccoB HeasoB MOA. 

K 9ToH TeopeMe MOXHO cyelaTb HeKoTOpbie WoOaBeHua. Ilepexoy or 


” e 7 

OMHOM CHCTeMbI MaTpHUL [Q, Qy, ...,. Q,-4J] K Apyro# “cncTreme [05,0 com) 

-, Qa], JexKauleH B ApyroM Kuacce, MOXHO, BOOOMe FToBOps, ocyule- 
CTBHTb pH MOMOM[M MpeoOpasoBaHuA nMoqodua UesOoh HeEYHUMOAYAAP- 
HOW Marpuueh Q Tax, yo Q; = Q10;Q. Tipu srom ksacc HfeasoB, xa- 

es “s z r , 

PpakTepH3yeMbIK cHcTemMoH [Q), Q),...,Q,-] momyuaerca u3 Ksacca ujea-- 
JIOB, XapakTepH3yeMbIX cucTeMOH [Q 5, Q,,..., Q,-1], YMHOXKeHHeM ero Ha! 
OMMH H3 KJIaCCOB HeaJIOB, NOJy4alOLWINXCA Mp pa3vlOKXeHHH JeTepMHHAaHTA’ 
MaTpuubt Q, det(Q), Ha mpocrble ufeambHble MHOKHTeIM B Home K (9) *.. 

YkasaHHoe CBOMCTBO TeCHO CBA3aHO CO CJIeYIONLHM CBOLCTBOM ILeJIbIX 
MaTpHu: ecm L— yeast MarpHia u Q —wmenaad MaTpulla Takan, 4TO det (Q ) 
cBoboeH OT KBafipaToB, TO WIA TOTO, uTOOB! Matpuna L’ = Q4YLQ Op 
WeNOH, HEOOXOMMO H JOCTATOYHO, YTOObI cyMecTBOBaNO WeNoe aco L Ta- 
KOe, 4TO 


LEB ee) (1) 


rye E =|] 3;; || (3;;—CHMBou Kponexepa); U—uesaa matpuua. 

«[[puraioulei Marpuue» Q MoxHO CONOCcTaBHTb OAMH H3 «BHTaIoMlHXx HJea- 
J1OBy: a=(det (Q), J+), rge $—ogqun u3 KOpHel mMHuManBHOro Xapak+ 
TepHCTHYeCKOrO ypaBHeHHA MaTPHUbI. 


i . ; < 
ah) aes ObIO MHOH 3aMeyeHO AHIMb IA anreOpanyeckux noel TpocTou ‘cTe- 
piseince 8 alee NOKAasal, YTO ITO HeCOHRKHO AOKasbiBaeTCA AMA MOObIX anre6panye 
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_B. A. Benxos (4) eme 8 1922 r. nposogua nogobnnie paccmoTpenna Jus 
APHPMeTHKH KBaTepHHOHOB, THM TyTeM OH M0-HOBOMY JOKa3aJI pA pesyb- 
TaTop Taycca u J\upuxse H Halen HOBbIe apHipMeTHuecKHe ‘TEOPeMBI. 

IIpuMeHenve anasHTHuecKHxX coo6paxenHii H ToucKH acuMMToTHuecKHXx 
TeOpeM It CJlydai KBaTepHHOHOB HM MaTPHIL BTOporo MopsyKa Tak2Ke HMeVIH 
ycrex (5-*), 

Jydal KBaTepHHOHOB CTOHT HeCKObKO Oco60; Tam ypaBHeHue x2-+-D=0 
pellaeTca, Mo cyllecTBy, B MaTpHWax ueTBeproro, a He Broporo nopsyKa; 
MOQOOHbIe CTyYaH JOJKHbI ObITh PaCCMOTPeHbI OTAeJbHO. 

EcrecrBeHHbIM aHaJIHTHYeCKHM alimapaToM “JWia HCcnOmb30BaHHA TeOpeMbl 
Waters —Iypa uw ykasanHbIx Bole JoOaBenHi K Heli AA mo6oro Toms | 
K (3) aBistercs, MOBHAMMOMy, alllapaT TpeAebHbIX TeOPeTHKOBEPOATHOCTHBIX 
TreopeM TeopHH weneH Mapkosa wu sproquyeckux Teopem. OTHM nyTeM MO2XKHO 
MIpHHTH K HEKOTOPbIM HOBbIM pe3yJIbTaTaM B aus THTeCKOH TeOpHH aJreOpan- 


YeCKHX YHCe H A cyyadt KymMMepoBa noun K(Ym)—xK HeKOTOpEIM HO- 
_ BbIM pe3yJIbTaTaM TeOpHH XapakTepoB Jlupuxne. B sToH mocraHoBKe pac- 

-CMaTPHBaeTCA MOCJIEQOBATeJIbHOCTh asIreOpanyeckHx Nove 3aaHHol creneuu 
€ AuckpuMuHaiTom D->oo. IIpu sToM cylyecTBeHHO MoBeseHHe perysmaTopa 
MOJIA, TAK TO HavOoee NeTKHM JIA HCCMEAOBAHHA ABMACTCH MHUMOe KBal{pa- 


TuuHoe nose K(Y—D). Mot nepeiiqem Kk v31I0xKeHHIO aHasoroB 2proquye- 
CKHX TeOpeM, HOJywarouuxca Avia sToro noma. IIpH stom u3n0%xKeHHe OyyeT 
BeCTHCb B TepMHHax TayccoBolt TeopeMbl KBa_paTHUHbIX (POpM; 3TO HaruAqHee, 
HO He TaK e€CTeECTBCHHO, Kak H3JIO%KeHHe B TEPMHHAX TeOpHH UeaTos. 
BygeM paccMaTpHBaTb rpynny § KmlaccoB MOJOKUTebHBIX OHHApHbIX 
coOcTBeHHO IIPHMHTHBHbIX KBapaTHYHbIX (opm (a, b, c) = ax? + 2bxy + cy? 
c onepauHeH KomMnosHuHH no Tayccy; D=ac—b*>0. mpeqnomaraetca He- 
yeTHBIM. IIpHBegeHHpie mo JlarpaH»xy dopmpr (a, b,c) OyeM u300paxKaTb 
TOUKAMH HOPMMpoBaHHOrO rHNepOoMONAa AylCo — Kh = 1; ay > 0 (ay = a/V D, 
f&=c/VD, bb =b/VD). Mday runep6onouga ay >O0 GCynem paccmatpu- 
BaTb KaK HHTepmpetTauHto mviockocTu Jlodayesckoro; oOOpa3bl MpHBeeHHbIX 
(opm (ay, 9, Co), KOTOpble MbIl OyeM Ha3bIBATb OCHOBHbIMH TOUKaMH, OyAyT 
JI@KATb BHYTPH COOTBETCTBYIOWero TpeyrouibHuKa JlodayescKoro Ao, M0Llab 
KoToporo (no JloGaueBckomy) yqoOHO cuHTaTb (Ay) = 1 (cm. (°), TaM B3ATO 
p (Ao) =?/>™). Ecau jaHbl QBe OCHOBHbI€e TOYUKH: a= (do, Oo, Co) WH b= 
= (dp, by, Co), TO KOMNO3HUHH COOTBeTCTBYIOMIMX Kslaccos (opm mo Tayecy 
OyeT OTBCYATb TPeTbA TOUKa: a-b = (do, Oo, Co). Ilyeth p >> 3 —dbuxeupo- 
BaHHoe mpocroe uucso Takoe, To (—D/p)=-+1. Coctapum smodyto H3 
ByX (B3aHMHO-OOpaTHBIX) (opm (p, + &, n) NeTepMuHaHTa agi) ul 0003Ha4qHM 
ee knacc p. Ef OyfeT oTBeyaTb OCHOBHad TOUKa P= (4%, OY, Cy). Ecau 
a@ = (, 69, Co) — MI00aA OCHOBHaA TOUKAa, OyfeM PpaCCMaTPHBaTb KOMMO3HILHIO 
no Tayccy ap = (a, bo, Co) H OyeM TOBOpHTb, YTO P OMpesetseT NOTOK 
KNaccOB WOpM a—a«ap, s3ajaBaemMbId mpeoOpasoBpaHhem ZY KOMMOSHIHH - 
KjlaccoB (opm c p. Pe3ysbTaT KOMNO3HUMH ap TMepeodosHadHM ge: IyCTb 
a-%' oOo3HauaeT OCHOBHYIO TOUKY, OTBEYAIOMLyIo Ksaccy dopm a-p. Tlycrb 
Q < Ay — ognocsa3Had OOacTb Ay, orpaHHueHHa KyCOUHO-rvlayqKHM KOHTY- 
pom, uw »(Q)—ee naomlagb Jlo6ayesckoro, a fo(P) =1, ecum Touxa P EQ, 


4 fo(P) =90, ecu P€Q. Mbt paccmarpuBaem moBeyenHe 9proyuyeckoro 


cpequero (2°) qua fo (a-&'). 
Deopema, 1. 


* (fa (@) + fo (0) +... + fa (@E*)) = p(Q)(1 + 0(1)), (2) 


ecau s > C)1nD (c;>0 —noaostumenonole KoXcmanmel) npuD— co aA 6cex 
KNACCOe a 3a BOSMONCHEIM ucKAoLeHUem O(h(—D)), ede h(— D)— noaxoe 
4UCAO KAQACCOG (4UCAO aAeMeHMOEB epynnot ). 

695 


Teopema I’. Botckassleanue (2) umeem mecmo npu 3ameHe ocHoeHott 
onepayuu & Ha.onepayuw Z" npu swbom duxcupoeanHom fr U Co = Cy (r). 

Ecauw Kpome uHcaa p moq ycnopuem (—D/p)=-+1, uKkcupoBaHo i 
mpocroe yucto g>3 takoe, yro (—D/q)=-+1, TO MOxHO COCTAaBATb 
Kslacc q, OTBeUaIOWHH OHO u3 opm (g, —&’, Nn’), WH BBeCTH AA Hero TO- 
oOHoe 2Ke Npec6pasopanve KOMNO3HUMH a-q=a-V. ITO mMpeoOpasopanne, 
OYeBHAHO, KOMMyTHpyer c &. 

PaccmoTpuM px mpeoOpasopanuli TV"2! Takux, To fuitfs=l # 
mpH mepexoge ot / K 1+ 1 OfHO H TOMbKO OAHO M3 YHCe yt HW gt MpH- 
pacraer Ha 1. 


s 
Teopema 2. J[na apeoduueckoeo cpedueeo euda < YS fo (atv?) npu 
= 


s>c,InD umeem mecmo (2) c memu oe ucKajoueHusmu, umo uU @ meopeme |. 
Moxuo 6paTb wu m060e uKkcHpoBaHHoe 4HC/IO NpeoOpasoBaHul Tuna Z. 
Or aprosuyeckHxX TeOPeM MOXKHO NepeliTH K TeOopeMaM THIa «MepeMmeliH- 
Banna». Ilycth 9% — mo6ce MHOxecTBO HawiMx KslaccoB a; M (I) — uncwo 
ero aieMeHTos. Ilycrp M (IM) >e,h(— D), rqe ¢9 >O0 — cKO yroqHO Masan 


l 
Koucrauta. [ycrp M (MX, Q) osHauaeT uncmo0 ToueK MHOxecTBa YW, «mepe- 


TeKalollHX» BHYTpb 2 nocse mpeodpasoBaHHaA Ms'. Mycrs 7=0,1,2, 8 
...,S>C,InD. Torga aaa Bcex uHyeKcoB /, 3a BO3MOXKHBIM HCKJIIOUCHHEM 
o(inD) Taxux HHJeKCOB, HMeeT MECTO Culeflylollaa Teopema. 

TeopemMa «nepeMelmuBaHHaAy 3. 


M (ME’, O) = M (M)-» (Q) (1 + 0(1)) 


npu D>. 


To >Ke MOXKHO CKa3aTb HM O MpecOpasoBanuAx Tuna ZV". 

Tpeqbiqyuywe Teopembl JonyckasM MCKMOUeHHA, THIMYHbIe JIA Iproquue- 
CKHX Teopem. Ecum BBeCTH HHBapHaHTHbIe MHOKECTBAa, TO JIA HUX HCKJIIO- 
YeHHA HCuesaIOT. ; 

Ilycrp @ CH—nogrpynna rpynns: Kaccop § Takaa, 4yTo nopsy,oK 
cbaktop-rpynnsl §/G.~ g<c,; nyct G; (i=0,1,...,g—1) ognn uB 
CM@XKHBIX KaccoB © BH. Ecau, cneqys Teopeme 1’, BblOpatb r Tak, 4TO 
p’€@, nw pBpectu mpeoOpasopanne &, coorBercTByKmee KOMMO3HUHH C Kslac- 
com p’, To © = G; (©;—unBapnantupie muHoxectBa). []pumenan Teope- 
My 3, moulyuaem Teopemy 4. 

Teopema 4. 


M (G1, 9) => » (Q) (1 +0(1)) 


npu D>, 

B uacruocru, npu © = © sro qaer pesysptate (°). 

Sprogquyeckue Teopempl 1, 2 u 3 omycKaloT TakxKe Mpocry1o HHTeplipeta- 
WHIO pH NOMOULM MOJyJIApPHOrO HHBapHuanta J (o) H MO,yAApHOH durypp (22). 


Tlocrynnu0 
28 III 1956 
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MATEMATHKA 


B. H. MACJIEHHHKOBA 


PEWIEHHE CMEWWAHHOM 3AQA4UM JIA HECTALLHOHAPHOrFO 
ABYOKEHHSA BPALIAIOULEHCA BASKOH DKUAKOCTH H 
HCCJENOBAHHE JH®®EPEHIWAJIbHbIX CBOHMCTB 

STOO PEWEHHS ; 


(IT pedcmasreno akademukom C. JI. Co6onesvim 25 III 1956) 


PaccmaTpHBaetca cHcTeMa ypaBHeHHit 


Lv=5 — [vx] —pAv + grad p = F(x, £), (1) 
. divv =0 (2) 
B WHJIHHApHyeckoH OONacTrH Q=OQx(O<t</), rye Q— o6nacTb B Tpex- 


MePHOM IIpOcTpaHCTBe NepeMEHHBIX X = (X,, X2, X3) C rpanHnueh S; w(t)—Bek- 
TOP yrJIOBOH CKOPOCTH, H3MepHMbBIli WH OrpaHHyeHHbI B Q; p > 0 — Kosddn- 


_WvenT psasKoctu. IIpu p = 0 u w(0, 0, 1) a7a cucrema noypo6Ho uccsIeqoBaHa 


C. JI. Co6oneppm (1). CymlecrBopaHve HU e/MHCTBeEHHOCTb pellleHHaA 3aqa4uH 


(1) — (4) B ompeyesienHom xksacce dyHKuMH 6e3 yueTa BpallleHHA OKa3aHbl 


A. A. Kuceneppm (?). 
J{a cucrempl (1), (2) umjerca pelieHve, yOBJeTBOpsIoulee yCIOBHAM 


Wx it) lpm nO; (3) 
v(x, t)|,=0 mpu t€[0, Z]. (4) 


O6osnayum yepes Js(0) Kaacc BeKTop-byHKUHH, OM pas HelpepbIBHO 
TuddepeHuvpyeMbIx TO KOOpAuHATaM X;, PaBHbIX HyJIO BrpaHHyHON NomocKe 


oOnacrH Q npu ¢ €[0, /] w yqoBnerBopsiomux ycnoBuio divv =O. Sampika- 


 HHe JD (0) B Merpuke (°) 


3 , 
Ov 
{Gv, Gv} = | \ y (=) dQ dt (5) 
o2im, | 
o6osnaumm uepes J!) (0). pu arom J$? (0) cocrour m3 BexTop-@yHKunit v (x, t), 


HMEIOWHX TepBble OOOOMIEHHbIeE MpOHSBOAHbIe MO X;, CyYMMHpyeMble C BBall: 
parom no o6sactu Q, Jaa Koroppix divv=0 u v|,;=0. Ouepnguo, J” (0) 


eCTb NMOAMpocrpaHcTBO MpocTpaHcTBa WH? (Q): 
OnpefenenHue. OGobmenHbIm petleHnem cucrempl (1), (2) mpH ycuo- 


puax (3), (4) HasoBem BekTop-byHKuHIo v(x, ¢), MpHHaviexkalllylo Kaccy 


7 (0) uM Taky!0, 4TO OHA YAOBJETBOPAeT MHTerpaJIbHOMy TOAKAECTBY 


= Wes as, 3 9 ea = | 
({-v- 2 —wxo-O +e >) a G}de=\ Foae (6) 

Q Si Q 
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quis M060 BeKTOp-(byHKUHH OE JS (0) ¢ ycnosnamu 
SPE Les, Ole ees 


OuepuyqHO, ITO JocTaTOUHO TsaqKoe OO6o0OMleHHOe pellieHHe, YyOBJIETBO- 
parolee STOMY OMpesenenuio, OyfeT KaCCH4YeCKUM. 

Teopema 1. O6o6wenHoe peuenue sadauu (1) —(4) @ cmolcne eolule- 
ykasanHozo onpedenenua cywecmeyem u eduncmeeHHo Ona srbolt YyAKYUU 


F €L,(Q). 
asa WOKa3aTeJIbCTBa E(UHCTBEHHOCTH pelmenun MOKaxKeM, U4TO, CCJIH F ==§ 
t 


To u v(x, t)==0. Tlonoxum B (6) @ =\v(x, c)dce yan O<t<T u O=0 
i 
yaa T<¢</.TMepenoca upu 2Tom BTopolt yen 43 MeBol YacTH TOxJeCTBA (6) 


HampaBo HW OMeHHBaA ero, Oy/eM HMeTb: 
t 


| (wand + #3 ( (Var a) aa <0 
If 


2 0 i=1Q 


ana T<y, rae y sapucut or max|e |. Orcioga cneqyet, uro v==0 Qua 
O<t<y. Nopropsa 2TH paccyxqeHHaA Ana Apyrux yacreH UMMHApa Q, 
MOXKHO yOeAMTbCA B TOM, 4TO V==O Bo Bcem Q. 

Jima fOka3aTebCTBa CYLIeECTBOBaHHA OOOOLIeEHHOTO pelIeHHA MOXKHO, 
HallpHMep, MIPpHMeHHTb MeTo, pasBuTpii M. UW. BuumKom B ero paootax (?,%), 
MOIb3yACb IPH YTOM TEM, 4TO OOMACTbIO ONpefeseHHA OMepaTopa THMAa rpa- 


queuta G apnnerca agecb J$ (0) (npu stom onepatop G oro6paxaer J$” (0) 
Ha RY (J)). Sanumem (6) KopoTKO B BUe CKaJAPpHOrO NpousBeseHHA 


—[o, 2] —[1vxo),0] +(Gv, 6o)=[F, 4} G 


Tlepppie 4Ba uieHa cyieBa B (7) (O6o3HauHM HX Yepes f (v)) ABMAIOTCA He- 
IIPEpbIBHBIM (PyHKUHOHaIOM OTHOCHTeIbHO Gv. JlelicTBHTeJIbHO, M3 CXOJH- 
MOCTH GvV,y K GV cCuJleqyeT CXOMHMOCTb Va K V (MO TeopeMe BJIOKeHHA 
C. JI. Co6o.1epa); 43 CXONMMOCTH Vp, K V CuleqyeT CxOquMOCTb f (Vn) K f (Vv) 
(Tak Kak [(V) HelpepbIBeH OTHOCHTEJbHO V), CI@OBaTebHO, H3 Gv,—>Gv 
cieqyeT f(Vn)—>f(v). Takum o6pa3om, nepBble Ba WieHa meBol uacru (7), 
corjacHo Teopeme Pucca, MOKHO MpefcCTaByTb B Buse OnHHeEHHOH CbopMbI 


HekoToporo onepatopa B, Jelictsyromero BR (J). Torga nomyunm 


{Go, (E + B) G®} = [F, ®)]. 


B culty TeopeMbI e/MHCTBEHHOCTH OOsacTb 3Hay¥eHHi onepatopa E + B' 
Beiojy anotua B RY (J) x, KpoMe TOrO, JOKa3bIBaeTCA, TO ) 


[(E+B)>*]<1. 
Ilostomy, Kak u B (°), NomyyaemM pellienHe 3aqauu B BHe 
‘ v= Glié +B) (GY Fy (8: 


Jia HaxOxKeHUA NpHOMKeHHOrO pellienus 3aqauH (1) — (4) ucnosmp3yem 
meTtot ByOuopa —Tanepkuna. O6o3sHayum uepes {v; (x)} NOJIHyIO B MeTPHKE 


wy (0) cucremy BeKTopos, 91eMeHTHI KOTOPOH YyMOBJeTBOPAIOT yCJIOBHA 
vil, = 0; divv; =0. Samerum, aro mpocrpancTBo W$(0), Koropoe cocront us 
(PyHKUHH, OOpalllalouluxcaA B Hyb Ha PpaHule HW UMeIOIIHX MepBble OOOOUIeHHEIE 
MPOHSBOMHBIe, CyMMUpyemble C KBapaToM no OG6macTH Q, H30MeTpH4HO mpo: 
cTpancTBy rpaquentos (4) RY or (yHKUMH, OOpaujaiouluxcA B HYJIb HZ 
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: 


rpanuue B MeTpHKe (5). Byyem cuutatb, Kpome Toro, 4To {v; (x)} opronopmn- 
poBaHbl B MeTpHKe L, (Q): \ viv; a) =20; 5, 
Q 


* 
O6osHauum uepes v, (x,t) mpHOmmKeHHOe pelleHve s3ayaq (1) — (4) 
M HULeEM ero B Bue 


Vn (%, t) = 2 C; (t) vi (x). (9) 


Koodpunnentst c; (t) onpeyenuM U3 CHCTeMbI OObIKHOBeHHEIX muddepenuHaJIbHbIX 
ypaBHeHHi, gratis nowyuaetTcs 43 (1) IpH moycTaHoOBKe B Hee (9), yMHOXKeHHeM 
Ha U; (j= 1, 2,...,) H HHTerpHpoBaHuem no oO6macTH Q u nO YacTsM: 


n 


01 (LE) = Dd) cujer (t) + >) Bryer (t) = F; 
ilk i=1 imy 


mph ycuopuy ¢;(0)=0, f=—1,..., nm, rae a; (t)= Vi x @] v; dQ, 
j . j 
Q 


: v= 04) > ~ ae dQ, F;(t) = \\\F-vaa. 


Cna6aa cxoquMocTb MeTosa Byenoneeraiepiina culelyeT C HCTOJb30- 
BaHHeM TeOpeM BJOXKEHHA 3 OWCHK 


y 


rp 


OV, 
Ox; 


<I] F lla. (@)- (10) 
Lz (Q) 


Ho Ha caMoM jeje OyjeT HMeTb MeCTO H CHJIbHaA CXOJMMOCTD, T. e. 
CXOMMMOCTb 110 HOpMe. J]na ee oKazaTeJIbCTBa CHaYala JOKa3bIBaeTCA Cylle- 
CTBOBaHHe OOOOULEHHBIX MpOH3BOAHbIX 10 ¢t OT Hallero OOOOMLEHHOrO pellieHHA. 
_Mimeuuo, mpu ycuosuu F €L,(Q) cymectByer dv/0t€L.(Q) MH Meet MecTo 
~ OWeHKa 


6) a) 
lar > oe | So IF, Fl. (11) 


Torga jOKa3biBaeTcA, 4TO BMecTe C Ov, /O0x;—2O0V/OX;, i=l, 2,3, Oyner 
HMETb MECTO CHJIbHand CXOJHMOCTh OV, / Ot K Ov / Ol HU, 3HA4HT, Va (x, he aig 6 hel) 
B metpuxe W$) (Q). 

lanee uccmeqyrotca AuddepenuuasbHbIe CBOHCTBa NOJTyYeHHOrO pellieHHaA. 
Jina joKa3aTeberBa puddepeHuupyeMocTH peuleHHA NO X BHYTPH OOw1acTH 
HCMOsIb3yeTcH BBeqeHHad Wpuypuxcom (°) dyHkynaA C(x) CKOJIb Wes 
riaykad, ompeyesennaa B oOvacrH Q uw Takada, uTo, ecmn QOD’ DM", 


C(x) == 0 press (a= IpeaQ?; 
0<C(x)<1 B ocrambHbIxX TouKax OOsacTH Q. (12) 


CoorBeTcTBeHHO MbI GyjeM O603HataTb OOacTH Q’ H Q”, IIpH4yeM, OFeEBH AHO, 
QD DQ". OSnactH Q” wu Q’ MOxKHO CyelaTb Kak yro,HO Dees. 
K o6macTu Q. Monaraa v(x, t)¢(x) = u(x, t), Tomygaem BMecro cucrembt (1), (2) 


0 
ae Bee en main cr PURE HTS") aE se —vAt; (13) 
= 
diva = Ds, F ; (14) 


=1 
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3amenan u(x,t), p(x, t) u F(x, t) ux cpeguumu (°) u, (x, t), Pp (% t), 
Fa(%,.0), Is pace up, (x, t) mouyyaem u3 (13) u (14) HepaBeHcTBO 


{3 (yaaa ficror + 3 (SS) + nacre + 
+|[ HD (ead, wt) dQ. 


Ouenupas Janee 10 nogo6sactu Q”, npHHuMas BO BHuMaHHe oneHKy (10) 
M yCTpeMusist payvyc ycpeqHeHuaA K Hy, OyeM UMeTb OMeHKU JIA v (x, tg 


3 


i, j=1 


y x E rad C- oe dQ | + 


yee 
| Ox, "Ok; 


uy )aQ| + 


+ ¢, 


02u 


<C¢ | F lle. (@- (15) 
Zs (Q") 


Tlonp3ysicb ouenkamu (11) u (15), Nomyyaem cuepytollyio Teopemy: 

Teopema 2. Jaa ecaxoti eexmop-dyxKyuu F (x, t) € Ly (Q’) o606wexHoe 
pewenue 3adaxuu (1) — (4) aeanemca pewenuem noumu ectooy 60 6cAKOU BHYympeH- 
Heli nodobaacmu Q” = Q"’ x (O<t<l) o6aacmu Q. 

AnaJOrHUHble OM€HKH HMeIOT MeCTO UH JIA CTaplWIHX MpPOM3SBOHbIX NO 
xi (i= 1,2,3), a uMeHHO: 


gl °F 
By 2 AyBs 
Oxy Ox, Ox 


aly 
ay a as 
Ox; Ox, Ox. 


SC 
Z2(Q") xp; =l—2 


: (16) 
xa;= Lz (Q’) | 

ITpon3sBoqaA OUeCHKH CMeLIAHHbIX MPOH3BOAHbIX NO KOOpAHHATaM H 10 
BPe€MeHH, MpHXOMM K Teopeme 3. 

Teopema 3. Ecau eexmop-dynkyua F umeem o6o6iwennole npouseodHole 
no x; 00 nopsxdKka | u o606iwenHole Npouseodnule no t Oo nopadKa k— 1 (R>1), 
cymmupyemole C Keadpamom no obsacmu Q’, a w(t) umeem HNenpepolenole 
npouseoonole Oo nopxdOKa k—1, mo pewenue v(x, t) umeem o6o6wennole 
npouszeodnele Oo nopsa0Ka | no x u Oo nopsdKa k no t, cymmupyemole c Keao- 
pamom no o6aacmu Q”, u umeem mecmo ouenKa 


aitky 
ey ce or kR 
Ox; Ox, 0x3 ot 


Clea 
Oe Ox Oxet oe 


< Cg 
Lz (Q”") XB;=1 


_ (17) 


Laj;=l Lz (Q’) 
B cuuty Teopem Baoxenua C. JI. Co6onesa npn 7/+k=5 pemenue 
paccMaTpHBaeMOH SajlauH OyeT KMaCCHYeCKUM. 
SaMeTHM, 4TO, B CHJIy BbIBO,a ypaBHenul (1), (2) mM HecxKMMaemocTH 
*KHAKOCTH, MbI CUHTAeM f TIOCTOAHHBIM, XOTA MaTeMaTHYeCKH BCe MpHBeeHHbIe 
BbILe PaccyKeHHA NPOXOAAT WH pH p= p(x, ft). 


Matematuyeckni uuctutyt um. B. A. Crexnosa Tloctynns0 
Akajemuu nayk CCCP 20 IIt 1956 


UHMTHMPOBAHHAA JIMTEPATYPA 


1C. JI. Co6one8, Mas. AH CCCP, cep. matem., 18, Ne 1 (1954 2A, A K x- 
cemnes, JJAH, 101, No 1 1 (1955). 3M. HW. Bumuk, "TA H, 97, a S ti9b) <M. Wig 
Bu un x, Maren. cOopH., AD (0) «Ne 3 (1951). 5 KO) Fridrichs, Comm. on Pure 
and’ Appl. Math., 6, Ne 3 3 (1953). °C, Jl: Co60ae8, Hexoropnie npumenenna dy HKUHO= 
HaNbHOrO aHaqH3a B MaTemaTuueckon u3snke, JI. T. Y., 950. | 
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Jlornuagn Akagemun nayr CCCP 
1956. Tom 109, Ni 4 


MATEMATHKA 


C. T. MAXJIMH, 
O MYJIBTHNJIMNKATOPAX HHTEFPAJIOB ®YPbE 


(ITpedcmasaexo axademuxom B. H. Cmupnosoim 28 III 1956) 


1. Mapunukesny, uccneqya mpoOnemy MysbTHOVMKaTOpoR ya paga 
Dypbe fokasan Teopemy, cofepxalllyo JocTaTounbiii MpusnakK NpHHaqwexk- 
HOCTH NOC/eOBAaTeIbHOCTH MYJIbTHMIMKaTOpOB K KvJlaccy (Ly, Lp) (4). Lleaptio 
HaCcTOAMeH 3aMeTKH ABJACTCA YCTAaHOBJeHHe aHaJIOrM4HOl TeOpeMbI JWI HH- 
TerpaoB Pypbe. hd 

2. MapuHHkeBHY yCTaHOBHJI CBO!IO TeopeMy JIA BeUeCTBeEHHBIX (yHKWHH 
H BeeCTBEHHBIX MYJIbTHMHKaTOpoB. HerpyHo, OfHako, pacnpocTpaHHTb 
yMOMAHYTy!lO TeopeMy HW Ha CJlyuali PYHKIUMH H MYJIbBTHNHKaTOpOB KOMIVJIeKc- 
HbIX. B 9ToM culyyae TeopemMy MapuHHkepHya MO%KHO CCPOpMYyJHPOBaTb Tak: 

ineo pestanlemiucwibg s(x): —2 (0,5 Valen Xp) GL, Ol), 1 p< so, 
ede W—Ky6 —7< x,t, U nycmo 


P(x) = Dee EXP [t (1%, + MgX +... +NmXm)]. 
Ps0 


A(x) = > - (711, Me, + + 5 Mm) Anyny...myy EXP [i (MX + MpXy +... + mXm)] 


npedcmaeanem qbyxkyuro us L, (Il), ecau 


PR ere Poe Tee 
a iat ae 
5 afl - aj;—yH aiiyt m1) — 
ee eae, eo TE gh et iD 
Iv; =2"! 
ee rn Sots aa 7 Laugh ert ot a Smit Pe gt 
Te oe es TE (1) 
m 2 I+l-g 
De Gael), Oy ele Ys, 2. 4, Ym) 
} * yj j= 2d 
= Va lee 8 Ye) NY, ey Yee —gs Yinga) +: - 
22 - +(—1™% +1, %+1,..-,% +II<M, 


ede M — dbukcupoéeanHaa nocmosHHaA, A 4UuCAa %&; MO2eYymM NpuAHUMAaMb AIO- 
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6ole HAMYPaAoHble sHaLeEHUA UAU sHaYeHUe HYyAb, Ilpu smom 


[hea < Arm Mila (2) 


20e Ap,m 3aeucum moAbKO om p U mM, 
OuepuqHo, Teopema | BepHa HM Tora, Korya cropona KyOa If paBHa mpo- 


W3BOJIbHOMy UMCAy 21. BaxxHO OTMeTHTb, YTO NOCTOAHHAA Apm oT | ne Sag 


BHCHT, 
3. Ananorom tTeopempr Mapuuukepuya Ja HHTerpasoB Dypbe ABAAeTCA 


Teopema 2, 
Teopema 2. [ycmb E,— eekaudoeo npocmpancmeo m usMepeHul Lt 


nycmb 60 ecem npocmpancmee Em, Kpome, moocem Ovlmb, Hauaaa KOopouKam, 


gynxyun © (x) Henpepolena u ee npouseodnan 0” @ /OX,OX2. ..OXm cye- 
cmeyem @ KasKcdoli mouke, moeda KaK é@ce npouseodHLie, npedwecmeytouue 


amoti, Henpepoienot. Ilycmo ewe 
le DO | Meee 0h, eran (3) 


2de D*— nw6aa us ynomanymolx npouseodHolx u k—ee nops0ox. Toeda 
onepamop 
P(g) =h(n)= ae | ct no(ydy \ etrg(yde (4) 
(2n)"2 
m 


Em 


onpedenen Ha mHoocecmee, naomHom 6 Ly(Em), 1< p< oe, U Oepanu4en 6 
3mom npocmpancmee, npurem 

[F |< 4ApmM, (5) 
20e Ap,m— nocmosHHan meopemot 1. 


HameruM jlOKa3aTebCTBO TeopeMb! 2 JIA cuyyad m=1. B xkauecrse 
MHOXKeCTBA, WWIOTHOTO B Ly, (— co, + 0%), BO3bMeEM MHOKECTBO (bHHHTHBIX 


M WocTaTOuHO raayqkux dynKunH. Ilyctb g(x)—Takaa dyHkuna. Pa3snoxuM | 


ee B pay Pyppe B NpoMexyTKe —lCx</: 


te : 
gix)= Sa \ e@exp[ i= 4—" | a2 (6) 
v¥=—oco —l 
HW MOJIOKAM 
" -feo d | | 
u(= ¥ 7 \ g(t) exp[ i= SV at; iQ) = o (>), (7). 
— — 


V==— 00 


Ecau (0) ne onpeyeneno, To nox 4(0) MoxkHO NOHMMAaTb 1060e 4HCVIO, He | 


mpepocxossiee M no mMogysto. M3 nepapencts (3), KoTOpble B aHHOM cay- 
uae umetor Buy |O(x)| <M, |®’(x)| <M, Bprtexaer, yro (vy) yqoBnerBo- 
PpxIOT HepaBenctBaM (1). Orcioya 

1 1 

\ [Ac (x) [Pdx < AR mM? || g (x) jr 

= = 


Hecanr, O< NV <1, 


I [fa (x) Pd | < AbmM? (|g (x) [? dx. (8) | 
—N —o0 : 


YToOet AOKasatb Teopemy 2, jocraTouHO TeMepb yCTaHOBHTb, 4TO 


hy (x) +h (x) (9) | 


PaBHOMepHO B JOOOM (uKCHpOBaHHOM IpomexytTKke —N<x<N. 
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Pa306bem (x) Hacymmy ®(x) = ®, (x) +, (x), B KOTOpoH o6a cuarae- 
MbIe€ HeMPepbIBHbI H HMeIOT NepBble MPOH3BOJHbIe B Kako TouKe x=“ 0, 
mpuyem , (x)==0, |x| >1; ,(x)=0, |x|<1/,. Taxoe pa36nenne cBogut 
oomlHit cyyal K AByM Oosee uacTHbM: 1) © (x)=0, tee 159 2) O(c) es Oy 
|x|<1/,. B neppom cayuae coornomenne (9) WoKasbIBaeTcH ocTaTouHO 
mpocto. Bo Bropom cayuae A(x) MOxKHO MpeycTaBHTb B BHC 

{ -F 
hy) =——— \ y(t 9 (i — x) dt 
= —a7e \e' ed — sat 
# 


rye (— a, a)— npomMexyTok, BHe KoToporo g(t)==0, a g(t) ecTb mpeod- 
pasopanue Dypbe ¢ynkunu o(t) = O(t)/t. Touno tax xe 


il ¢ ; oe Ty '. ty (x —7) 
GAG cee \g (t) >S e(F)exp E ee lat. 
—a v=—00 
IIpocrbimH OWeHKaMH JOKasbiBaeTca, 4TO 
- 4 sed . 2 
2 s Te Tey ity more 
im rie 3 F2(F Je (— 4) =F. 


ipwuyeM lipeyes GepeTca B CMBICJIe CXOJMMOCTH B CpeqHeM c MoKasaTewiem 2 
B JQOOM KOHCYHOM HpomMexkyTKe H3MeHeHHaA & Orcioqa BbITeKaeT CUOTHO- 
WieHHe (9) u B cay4ae 2). 

4. PaccMoTpuM CHHTYJAPHbI MHTerpasbHBI oMmepaTop * 


Au = 0 (x) = au (x) + \ a) u(y)dy, a@=const, (10) 
i 


es 


m 


MIOTHOCTh u(y) KOTOporo noKa Mpe_nouaraem (PHHUTHOH H JocTaTOUHO rviaj- 
KOH. BrmomHHB npeoOpasopanve Pypbe Hag OOCHMH YaCTAMH PpaBeHCTBa 
(10), noyuum (3) v (x) = u(x) © (6,), rye 3HakK ~ o6o3sHayaeT mpeo6pasoBanve 
@Myppe, ®—cumpBon (2?) onepatopa (10), a 6,—TouKa MNepeceyeHua sy4a 
Ox u eqHHHUHO chepbI c HeHTPOM B Hayase. B nocmeqHeM paBeHCTBe CHM- 
‘BOJI CUHTAeTCA TOCTOAHHBIM Ha KaXKJOM JIyye, TpOxo,AleM Yepes Hayao, 
Tak 4TO PyHKUHA DM onpeyeseHa BO BCeM poctpaucTBe Em, KpoMe HauvaJia 
kKoopyuHaT. OdpatHoe mpeobpasopanHe Pypbe jaer 


v(x) = ae | el © (0,) u(y) dy. (11) 
(2\re 

Em 

Muterpas (11) avnanoruuen unterpasy (4), H 43 Teopembl 2 BbiTeKaeT Cule- 

Aytoulaa Teopema. 

Teopema 38. Ecau cuméoa cuneyanpHoeo onepamopa (10) m_ pas xe- 
npepeieno Oug«pepenuupyem no awbbtim HanpasaeHusm Ha eOUNULHOL Cqpepe, 
mo amom onepamop oepanuuen 6 Lp(Em), 1< p<o0, npusem | A|< Byp,mM, 
20e M — sepxnan epanuya npou3s6o0nbix nopsdKa <m om cuméosa, a Bym 
Ba6uCUM MOALKO OM p U mM. 

Tipyroii mpu3Hak orpaHHyeHHOCTH CHHTyApuHoro onepatopa B Ly (Em) 
Obill paHee aH Kambyeponom u SurmyHyom(*). 


JlenuurpayckuH rocyfapcTBeHHbii YyHHBepCcHTer Tloctynus0 
um. A. A. )Kaqanospa 21 III 1956 


HWHMTHPOBAHHASA JIMTEPATYPA 


ij. Marcinkiewicz, Studia Math., 8 (1939). ao T. Muxauu, Yeu. ae 
eM. HayK, 8, B. 3(25) (19389). *®C.T. Muxauu, Bectu. , cep. MaTeM., MX. H ACTP., 
Neo 1 (1956). a JM. i Calderon, A. Zygmund, Acta Math., 88, Ne 19) (Ge). 


* Tlo nopozy o6osHayeHnii cm. (?). 
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Jloxaaj ul Axanqemun oe CcCCcCP 
1956. Tom 109, Ne 4 


MATEMATHKA 


M. H. HEYENYPEHKO 
K BONMPOCY CXOMMOCTH MPHBJIMDKEHHbIX METOJIOB 
(IIpedemasaeno axademuxom A. H. Koamoeoposoim 29 III 1956) 


1. B nocneyquee BpeMa nosBHICA px cTaTeli, H3yYaloulMx CMocoOb! mpH- 
OIM>KCHHOrO PeUICHHA HeJIMHeHHbIX ypaBHeHHi 


2 (x) =0 (1) 
MeTOJOM UTepalun Bua 
Xnp1 = Xn — A (Xn) (2) 


(%) IpeABapuTeMbHO BHIOMpaeTCH HeKOTOPbIM OOpasom). TakOBbI, HalpHMep, 
padoti (1-8), B KOTOpbIX PaCCMaTPHBaIOTCA CJIe_yKUIHe MeTO,bI: MeTOR Hp10- 
TOHA  (KaCaTeJIbHbIX EPS A (sa) 2 n (Xn); MeTOJ KaCaTeJIbHbIX 
runep6om A (Xn) = LU —4/2T ne” (Xn) Pno (Xn) Vn (x oe MeTO eopiiiiewy 
(KaCaTeJIbHBIX Napadowt) ie == 7,05 cm ee 1/49" ( (a) Vae(en¥, rae TZ 
“=P (x,) = [9 (%n)]1. CxogqumMocTb 9THX MeTOJOB Oba H3yueHa aHaJliorHy- 
HbIMH cnocodamH. Oguako, ecm B (+) JI. B. Kanroposuyy yfamocb nouy- 
YHTb TOUHBIE OWeCHKH (KOTOpble ocrHraioTca), TO B (*,*) TakHe TOUHBIe 
OW€HKM NOsyueHbI He OBI. 

Hwxke Jlaetcd O4MH H3 BOSMOXKHbBIX BapHaHTOB OOMero MOAxoa K UCce- 
WOBAHHIO CXOJUMOCTH Mpouecca (2) AA pelieHHA ypaBHeHusa (1), OcHOBaH- 
HbIM Ha PaCCMOTPeHHH pellieHHA Apyroro ypaBHeHHA ; 
p(x) =0 (3) 
MeToyoM HproToHa | 
Xnpa = Xn — [Y (a) TY (Xn) (4) 
(QA TlocsleqHero, Kak yKe yKaSbIBaIOCb, TOUHbIe ONCHKH HalieHbl). 

®yukuua Y (x) MpeAnouaraeTca Tako, ITO KOPHH ypaBHenusi (1) ABJIAIOT- 
CA WM KOPHAMH ypaBHeHHua (3), H 3 TOrO, 4TO Xp = Xo, ceqyeT Xn = Xn 
(1 = 1, 2,...). Takum o6pa30M, HccIeqoBaHve CXOAHMOCTH Mpouecca (2) AA 
ypaBHeHus (1) CBOAHTCH K HCCNeQOBaHHIO CXOJMMCCTH Mpouecca (4) AA 


ypaBHenua (3). Sayqaua OyeT pelleHa, eCIM yacTCA OTbICKaTh BUA (byHK- 
uun (x). H3 (2) uw (4) cnegyer, ato 


A (x) = [Y (x)]7 9 (x) (9) 
B H€KOTOPOH OKPeCTHOCTH Xp. 


2. OrpaHHUHMCaA paccCMOTpeHHeM J[eHCTBHTebHBIX HJM KOMIJICKCHBIX ypaB- 
HeHuM Bua (1). Torga (5) npeodpasyertca B 


oe. Bee 
vi) AG@y? 
oTKYa CueyeT, ITO 
i d 
rer =cen[ | 


(¢ — npousBosbHad TocrosuHas). Tlomaraa c= 1, nalinem 


LY (T= A (x) exp — \ aay li 


oe ere) ie cose 
8) =e exp| laa |t 


['}’ (Xp)? Y (Xo) = A (%). 


lIpuHMeHsas K ypaBHeHHIO 


exp | way |=0 


Teopemy 0 cxoquMocTH MeToya Hptorona, JoKxasanuyto JI. B. Kanroposuuen () 
Haliflem cuieflyioulyio Teopemy: 
~ Teopema, /ycmb ¢(x) Oudpepenyupyema cmoaoko pas, cKoAeKO mpe- 
byem dopma A’ (x), u nycmo: 

1) x9 npubauoceHHo yOosaemeopsem (1): 


| A (x0) |< N03 (6) 
2) aoe lew [\atell <4 7 


6 ucnoAbsyemou obAacmuU, Onpedeanemoli Hepasencmeéom (9); 
3) GK = ho < 7/2 (8) 


~ A ) .! 
-  Toeda (1) umeem pewenue x*, Komopoe mostem Oolmo Hatideno memodom 
(2), u npu amom 


4.) (= Big 
——aaeT eas (9) 


(Xero) i No» 


a Ovlcmpoma cxodumocmu Se a He paeeHCMmeom 


en ee eh) ig: (10) 


IIpu amom pewenue eOuxcmeenno @ obaacmu 


|x xy] <A gy (11) 


(ecau hy =1/2, mo sHak < 6 (11) OonmeH Oolmb sameHen Ha <) npu 
YyCaoeuu, umo (7) eblnoAHAemcA a ruiee o6aacmu. 

Sameuauue. Ouenku (8), (9), (11) He MoryT ObiTb ysyuuleHbl. AHa- 
JOrHuHbIe HM OUCHKH [WA ake HproroHa jocTHraioTcaA id (byHKUMM 
(x) =1/.x2—x+hy, % =09. Tlostomy oHM JocTHraioTcA H Asa MeTORa 
(2) B culydae PyHKUHH, ONpesesHeMOH U3 paBeHCTBa 


exp[\ f= 


Xo 
° Lod 
3 JAH, 7. 109. N 4 705 


WJ 
Nx = 
nek b, (x) 
B yacrHocTv, Aud MeTOJla KacaTeJIbHBIX rumepOow (*): 
Lavo Velie) 
OS Toe at)’ 


a Tak KaK KOHCTaHTa mpu ,(x) He BJINAeT Ha CXOJMMOCTb (JIMWb ynpolllaer 
YCJIOBHA TEOPeMbI), TO MOXKHO MOJIOKUTb 


@ (x) 
v(x) = 7 ’ 
Vg (x) 
oTky a 
| 2 
‘Mahe x—1 1 nt Vi=th 


‘ 3 Nl 
(1 — 2hy) («® — 2x + 2h) 20 — 2h) x14 VI 2h 
rye A— NpPOH3SBOJIbHaA WOCTOAHHAA. 


Tloctynuso 
2X 1954 


LHMTHPOBAHHASA JIATEPATYPA 


1jl. B. Kantoposuu, JAH, 59; Ne7, 1237 (1948). 2 T. C. Canexos, JAH, 
82, Ne 4, 525 (1952). %M. HW. Hesenypeuxko, Yen. matem. nayk, 9, B. 4 (1954). 
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Hoxaage Akagemun nayrxr CCCP 
1956. Tom 109, Ni 4 


' MATEMATHKA 


Akayemuk C. JI. COBOJIEB 


TiPHMEP KOPPEKTHOH KPAEBOH 3AJ{AUH JIS YPABHEHHA 
KOJIEBAHHAM CTPYHbI C JAHHbIMM HA BCEM FPAHHLLE 


YpaBHeHue KoneOanuli CTpyHbI Yale BCeTO CBASBIBAIOT CO CMellaHHOli Kpae- 
) BOW 3ajlayei. Menno, Ain HeusBecTHOH dbyHKunH U(x, y), yqoBeTBopsiomelt 
| ypaBHeHuto 
: 0?U 0?U 

aa ’ (1) 
r. ot Ox? 


cTaBaT wIH ycnosua Kou wa ofnol yacTH rpaHulbl HM Mpoctle KpaeBbie 
yCIOBHA Ha JBYX ApyrHx HIM Tak HaspiBaemyio 3ajauy Typca, B KoTOpol pa3- 
Mepbl MHOrooOpa3na, Hecyulero JaHHble Kowim, cBefseHbl K HyJI0. 

OyHH TpocTroh mpHmMep peweHuA 3ajauv Ja ypaBHenna (1) B 3aMKHYyTOIi 
oOacTH Mofpobuo uccyegopay P. A. AnekcaHyapsxom (},). 

B HeqaBHO ON yONMKOBaHHOH AuccepTalnH Xépmanjepa (?) WoKa3aH BecbMa 
MHTepecHbl pesybTaT O CYLWIECTEOBAHHH KOPPeKTHbIX MOCTAHOBOK KpaeBbIx 
3aad QA m06bix WuddepeHUMaJbHbIX OMepaTOpOB C NOCTOAHHBIMH KOSPpuLH- 

eHTamuH. B pa6ote XépMaHjepa He yKa3aHbl KOHKPeTHble NYTH OTbICKaHHA Ta- 
-KHX mocTaHoBok. Mpi npesnosaraeM B HeJlayleKoM OyyLeM paccMOTpeTb BOMpOc 
O KOppeKTHOH MOcTaHOBKe KpaeBbIX 3afay ANA AudhpepenunadbHbixX ypaBHe- 
Hu oOllero BHJa H yKa3aTb HEKOTOPble KOHKPeTHble OCYIIeECTBJICHHA TaKOrO: 
pofla moctaHopox. B nactTosilel 3ameTKe Mbl OrpaHHYHMCA OHM MpOctbIMi 
FIpHMepoM, KOTOpbIH, KaK HaM Ka?KeTCA, MOMKET ObITb NOYYHTEJbHbIM. 

_ O6osHayaa 


SUMO: Meer ottl 2) 


OyeM UMeTb aA (byHKUHH u,, U2, CHCTeMy ypaBHeHHi: 


Ou, On 

it pe et J 

ot Ox (3) 
a 

Oia h Ox. 


PpaBHOCHJIbHYy!O ypaBHeHHlo (2). 
PaccMoTpHM KBaj|paT 


ee et te Ay | (4) 


WnycTh Ha cTopoHax 9Toro KBajpaTa PyHKUHH Uy HW Uy, yOoBMeTBOpAIOT 
yCJIOBHAM 


[a (t) uy + by (t) Uele—a = fa (Ft), 
[ay (t) Uy + by (t) Uolrata = fe (t), 
[as (x) ty + bg (x) Ugle——a = fs (X)s 
[ag (x) ty + Oy (X) Uole—ta = fa (4). 


B oveHb WHpOKHX MpeqnomowKeHHAX O KOR pulveHTax a, b (0 KOTOPEIX 
pewb mMolijer nosqnee) 3aqaua OTbICKAaHHA pelleHHu (3) mpu ycnosusax (5) 
CTaBuTcA KOppeKTHO. OGumlee pemleHuve (3) HMeeT BHI: 


(5) 
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Uy = 9, (% +t) + 92 (x —2), ) 6) 
Us = 9, (4 +t) — 92 (x — 1), 


rye 9, (€) HW %(&) ~Mpou3sBOubHbIe (byYHKUHH, 3afaHHbIe B MNpOMe*KYyTKe 


2 Ss 4 & 
bisiea ywiad yuoOcrBa ueTBIpe yHKUMH 1 (€), ro (E> Pa (€), 2(&) cop- 
MYyJIaMH: 


HQ=a€—-1), e®O=aE+ )), (7) 
4 (6) =e (E—1), Ho (6) = (E+ 1), —l<i<l. 


@opmysr (7) BbIpaxkaloT Hew3BecTHble GyHKUMH $y () H %(§) MOposHb 
Ha TipoMekyTKax —2<Egd0uN0<EK De 

Tlogcrapaaa (6) B (5) 4 Moub3yacb O6osHayeHUaMH (7), HOmyaHM CHCTe- 
My ypaBHeHHi 


[ay (&) + by (E)] Ax (&) + [aa (6) — On (8) Pa (—') =f (6), 
[ay (8) ++ Ba (—8)1 2s (—E) + Las (8) — Bs (—8)] #2 (®) = fa (—8), 
[ay (8) + 5 (8)1 a (8) + [as (E) — 25 (E)] 2 (8) = Ps (2), 
[ag (—&) + 04 (—8)] Ae (—8) + [aa (—5) — 54 (—8)] #2 (—8) = fa (—2)- 
fo icrena ypabuenuil (8) ectb amreOpawueckand cucTema Jia cbyHKuMH A, (6), 


thy (—&), Ag (—&), 2 (6) H OygeT BCerga ORHOZHAYHO PpaspellluMa, eCJIH olpe- 
JI@IUTe Ib 


0 0 
as(—&) + be(—&) a2(—&) — b2(—&) 9 
0 as(&) —bs(é) | (9) 
0 


as (E) + bs(E) ay (2) — ba (E) 
0) 0 


A(S) =| as (6) +65(8) 0 
0 ay(—E) + b4(—&) a4(—€) —04(—4) 
He oOpaujaerca B Hyb np —1 << +1. Ilpu 970m ee pemenne Gyzel 
HeMpepbIBHO 3aBHCeTb OT TpaBbIX YacTeH yCNOBHH (5). 
Jlerko BHJeTb, YTO STOT ONPeAeHTeb paBeH 


[a (&) +r Os (8)] [42 (—&) -F ba (—8)] [as (€) — Os (5)1 [44 (—S) — bg (—5)] — 
—{ay(@) — 6,(€)] fa2(—8) — 62(—E)] [a3 (&) + b5(E) aa(—8) +.ba(—8)] = AG). (10 
 Sayaua OyyeT HeKoppeKTHa, HaMpuMep, ecJH 


by (8) = by (—5) = bg (6) = by (— 8) =O, (11 


T. €. CCIM KpaeBble yCJOBHA OTHOCATCA K OJHOM HW TOM %®e PyHKuUMH. Uacr 
JA BOMHOBOrO ypaBHeHHa (1) 3aqaua craBHTCH HMeHHO Tak. 

B cayuae, Korja A(s) umeer HyJM KOHeUHOM KpaTHOCTH B Uu30MpOBaH 

HbIX TOUKAX, PeEWeHHA, HENpepbIBHO saBucAuero oT fy (&), fo(—é), fs(6) 1 
a(S), B Npocrpancrse C ye He OyeT cyulecTBoBaTb. Ja BO3MOKHOCTI 
ero MOCTpOeHHA HeOOXOAMMO NoqyHHUTb f,, fo, fs H fy MOOABOUHBIM ycmno 
BHUAM MPH ¢, PaBHOM KOPHAM ypaBHeHua (9), BbITeKAlCIIMM 3 TpeOoBaHus 
paspellmmocru cucrembr (8). 
' Mot MoxkeM, ojHako, B OOmem cjy4ae MOCTpouTh pemlenue s3ayaun | 
OOOOUEHHBIX (pyHKMAX. C 3TOH WembIO MOCTpOHM, Kak OOBIUHO, CONpsA2xKeH 
HbIM ofepaTop Mu (popMyay [puna jaa ypapnenus (3). 

Ilycrp aj.+ 6) =1. Nonoxum 


Qj = Cos vi, b; == Silt b;. (12 
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‘Ycnopusa. (5) nomyyaior Buy 
U, Cos); + usin y;|, = f;(s), j= 1,2,3, 4, 


Conps2KeHHBI onepatop L*v : 
alin Las gd 
a 2 ot = Ox 
| gee a a 
64. OE 


onpeyeswHM Hay MpocrpaHcTBoM raqKux BeKTOPOB, MOYMHEHHBIX YCOBHAM: 
0,;=wWcosh;; v=wsind, ft=+1, j=—1,2; 

0; =—wsinh);; %=—weos), x=+F1, j=3,4, 

} YTO, OYVEBHAHO, PaBHOCHJIbHO yCJIOBHAM: 

0, sin»; — 0, cos); [-7, = 0, j=1,2; 

0, cos bj — v2 Sin by /r—71 = 0, j= 3,4. 


} 


®opmywia puna 6yzer B sTHx OOOsHaYeHHAX WMeTb BHI: 


t 0%, Ons Ou Oty OU, OUs ‘OU, 04) 
B\\ 2s ae — Ge) + (GP — BE) + a Fe) +S et — 
+1 j 


ze = \ w (uy, cos p, + usin 94) |¢—. dx + 


Kaan 


+ \ W (Uy COS by + Uy Sin Yo) |—4 dx — 
1 
sa! 
= ( W (u, COS Ps + Uy sin bs) [,— 1 dt + 
Pi 
Tak 
. + \ W (COS Py + wy sin 9,4) |p—41 de. 
ae, see 
Cuntas (0,, V2) TaqKHM BeKTOPOM, MOXeM oOMpeneuTbh OGOCMWeHHEIe pe- 
IWeHHA (U,, U2) CHcTembI (3) KaK PYHKUMOHAIbI, ONpefeeHHble Hay riayqkKyMu 
@YHKUHAMH B KBajipaTe HM TakHe, 4TO 


(u, L*v) = — (fa, W)ta—a + (fo, W) a4 — (fg, W) xa—a + (fa, W) x43 


fi» fo fs H fg HOKE! ObITD 3aaHHbIMH QYHKUMOHATAaMH Hay 3HaveHH- 
AMM W. 

B cayuae, korga A(é) uMeeT H30JMpOBaHHble KOPHH KOHeYHOM KpaTHOCTH, 
O6oGmleHHbIe pelieHHaA OyfyT CylecTBOBaTb. OHH OyAyT onpesematTbea HeO- 
HO3HAU4HO, KaK (PYHKIMOHAJIbI, ABJIAICUIMECA CaObIM paCLIMpeHHeM TeX, KOTO- 
pble nowyuaHcb BbIWe JIA CleuMabHOrO BbIOOpa fj. 

B uwacrHocTu, B CHAY yKa3aHHOH HeOQHO3HAYHOCIN, OyyT CyMlecTBOBaTb 
pelleHuaA MpH OAHOpomHbIX ycwOBHAX (5). Onn OyfyT BbIpaxkaTbcA ONATb 
qbopmyamu (6), rae 9, H %,— OOo0CmeHHbIe (YHKUMH C HOCHTeAMH B OT~ 
J[@JIbHbIX TOUKAX, COOTBETCTBYIOWNX KOpHAM A (c). 

Ecau A(é)=0 B HeKOTOpOM TpoMexyrTkKe, TO pelleHHA, BOOCIMe TOBOps,. 
MOCTPOMTb Hesb3H. YenoBuA Ha /, pH KOTOPbIX OHO CylleCTByeT, a TaK*KE 
OOM BU peuleHHH OAHOpOAHOH 3ayauM HallMCaTb HeTpyMHO. 

Iloctynuso 


28 IV 1956 
WMTMUPOBAHHAA JIMNTEPATYPA 
1p. A. Anexcauapan, Juccepranua, M., 1949. ?P. A. AnexcanapauH, 


JIAH, 73, Ne 5 (1950). *L. Hérmander, ActaMath. Uppsala, 94, Ne 3-4 (1955). 
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Aor Anxagemunu Hayk CCCP 
1956. Tom ef N: 4 


MATEMATHKA 


M. A. ®PAJ.MAH 
O MOJIYKOMMYTATHBHbIX YMHO)KEHH AX 
(I1pedcmasneno axademuxom B. H. Cuupnosom 18 II 1£56) 


Vispectuo, uro cBoOoqHoe mM MpsAMoe YMHOXKeHNA Tpynl sABMAIOTCH 
asreOpavuecKuMH OMepalMAMH, OOsaJalollMMM PpsiOM CBOMCTB, NPHCyUkAx 
uM oGeHM. BBagy BaxkHOCTH 3THX YMHOXeCHHH BO3HHK BOMpOC O CYLeCTBO- 
BaHHM [pyrux onepauMi Ha Kwacce BCeX Tpynl, OTJMYHBIX OT IpAMOrO ¥ 
CBOOORHOrO YMHOXKeHHM WM BMecTe C TEM OOWaalOlW,MX OOWLMMH C HHMM CBOK- 
cTBamu. CoorsercrByrollaa mpo6siema cibopmMyaupopana A. I. Kypouiem B 
MouorpadHy (4) (ctp. 351) .u peuieHa TMOMOXKUTEBHO B paOote (7). B Ha- 
‘CTOAMeH 3aMeTKe MpHBOAWTCAH HOBbIM KJIacc aireOpanyeckHx Onepallui Ha 
Kulacce rpyun, oOafalioul4X OCHOBHbIMH CBOHMCTBaMH MpAMOrO HM CBOOOAHOrO 
YMHOXKeHHH. 

Tloq Ksaccom rpynm OyyfemM Bcerga MOHHMaTb KJIacc SaMKHYTbIit OTHOCH- 
T@JIbHO ONepalluH H30MoppH3Ma. 

3aKOHOM NowyKoMMytaTuBHocTu T 8B Ksacce rpynn Q OyjemM HasbIBaTb 
COBOKyHHOcTh yByxX onMepaTtopop 7, wu T2, onpeseeHHbIX Ha Kslacce Q Hi 
NE ae CNeqyIOWLHM JBYM yCJIOBHAM: | 

. Jaa moooh rpynnst G u3 kmacca Q T,(G) u T,(G) asasiotca HOR; 
MaJIbHEIMH WeuTeAMA rpynnb G. 

2. Ecau rpynna A cogepxutTca B kmacce Q nu rpynnp A u B nsomopO- 
HbI, TO CYULeCcTByeT persian. oTroOpaxkenve o rpynnpt A ua rpynny B, 
pu KoTropom ¢[7T;(A)] = T7:(B) (i =1, 2). lpynny G HasoBeM NowyKOM- 
MyTaTHBHbIM 7'-mpovsBeyeHveM CBOHX Nogrpynn Aa, rye % mpoCeraeT HeKO- 
TOpoe MHOxecTBO LX, HW OyqeM OOO3HayaTb yepes I] 7 Ag, CCH BbIMOJHAOTCH 

: aed | 
ycnmosusa: 1) AgEQ (EX); 2) G={A,}aez; 3) cCOBOKyMHOCTb  COOTHO) 
menu Y Y(A,) UY, rye ‘¥Y (Az) —coBokymHocTb BCeX COOTHOLIeHHH MexR 


aex | 
QeMeHTaMH rpynnb A,; Nesp es ees BCeX COOTHOWeHHH BHIé 
arb %ab=1 yna a€T; (Ag), 6€T;(A¥) (8, 7EX; By; i, f—1,2, ij 
MpeycTraBIAeT CHCTeMy cable anne seal ea rpynnpt G oOTHocHTe/b 
HO CHCTeMbI OOpasylOUlMx, cocToMmeH 3 BCex aeMeHTOoB rpynn A, (a €%)} 
lis onpegeenHa noaykKomMytatuBHoro T-yMHoxKeHuaA rpynn wHenocpeycr 
BeHHO CJleqyeT erO KOMMYyTaTHBHOCTD. 


Btn Gis [| 7 Ax, TO Nepeceyenve KaxK Ol 43 No”rpynn A, C HOpMaJIbHBI 


aex 
AEMHTEEM, NMOPOKNCHHBIM BCEMH OCTaJIbHbIMH Noyrpynnamu Ag (8 €L— a) 
COCTOHT M3 eHHHLbI. , 


Aaa moOnix rpynn A, u3 xKnacca Q, rye « mpoberaer MIPOHSBOJIbH: 
B3ATOE MHOKECTBO 4, CyMLeCTByeT, MH MPHTOM C TOYHOCTbIO NO H30MOpibusMa 
CAMHCTBeHHad Tpynna G, ABAAIOMaAcCA MOMYKOMMYTaTHBHbIM 7-npou3spey 


HH€M CBOMX Noyrpynn A,, M30MOpHbIX COOTBeTCTBeHHO rpynnam A, 

Tpynny G 6yyzem HaSbIBaTb NOJlYKOMMyTaTHBHBIM 7-npowsBeqeHvem rpyn 

A, 4 OyjemM O603Ha¥aThb G = I] 7A. IIpH stom 6Oyyem cuntaTb, ¥To AN 
aed 

210 


30M oTOAKecTBeHbI. [lomykomMyTaTuBHoe T-mpouspeqenue AByXx rpynn AuB 
Oyyem OOosHayaTb TaKxe yepes A FB. B Janbueliiuem OyeM NpeynouaratTb, 4To 
Kjlacc rpynm Q 3aMKHYyT OTHOCHTeNbHO MoyKOMMYyTaTHBHOTO T-yMHOKeHHA. 

ByfeM YTOBOpHTb, YTO MOuyKOMMyTaTHBHOe T-yMHOXKeHHe SABJIAeTCA: 
a) ACCOUMATHBHBIM, eC WIA mOObIX Tpex rpymm A, Bu C us xmacca Q 
cnpapeymuBo (A? B)rC = A? (B?C); 6) Geckoneuno accounMaTHBHDIM, ecu 
(Ana moonx rpynn A, uz Q, rye % mpoberaer smo60e MHomectBo Y, uv lpi 
Ju060M pa3OveHHuH MHOxecTBa © Ha MomapHo nenepecekaroulne NoAMHOXKeCTRA 
Ye, Ly,..-, Ln, ... WMeeT MeCTO , 


aed @ Ss 


yj 742= Th? (1 as (S = {B, 7+. 049-35 


pe Le 


B) HeCBOOOAHBIM, eciH B Kslacce Q cymecrByer napa rpynn P u Q, naa 

KoTropoh P7Q-~P#Q. 3yecb * O3Ha¥aeT CBOOOAHOe yMHOKeHHe. 

Teopema 1. Ecau noaykommymamuenoe T-ymuxooweHue seanemca 
accouuamuéeHlm u HeCce0O0dHuIM, mo OaA «arbolti epynnet C us Kaacca Q 
 eoinoAHsemcaA coomnowenue T,(C)T,(C)=C. 

Teopema 2. J[nt moeo, «mobsl HeceobodHoe noaykommymamuenoe 
T-ymuoocenue Ovlao accouamueHolm, HeoOxodumo u OocmamouHo, umobol OAA 
npouseoAeHelx epynn A u Bus Q nodepynna T;(A7B) u {T;(A), Ti (B)} 
{i=1,2) epynnot A? B coenadaau. 

3 Teopema 3. Jax moeo 4mobot HneceobodHoe noaykKommymamueHoe 
T-ymxoocenue Ootao OecKOHe4HO ACCOuUaMUE6HoLM, HeEOOXOOUMO UL Oocmamo4Ho, 
amoOel OAA m0Oelx epynn A, us Q, ede « npobezaem atwboe mHooecmeo %, 
nodepynnot T(J] i Aa) u {T;(Az)}ees epynnol I] TA. coenadanu npu 

aed aed 
Sl ui=2. 
CrpoeHve WeHTpa rpylinbl I] 7A, YycTaHaBIMBaeTca B CJlefylolleli Teo- 

4 ae€Z 
peme, rge Z(X) o3HauaeT WeHTp rpynun X. 

Teopema 4. Ecau neceo6odxoe noaykommymamuenoe T-ymuHoocenue 
seasemcn GecKOHeLHO accoyuamuésHoim, mo OAA stobolx epynn A, uz Q, ede 
a npobeeaem srboe muosecmeo %, umeern mecmo Z( II ? Ae) = I] x 

aed aes 

x (Z (Aa) N T1 (Az) N T2(Aa)) (20€ X SHAK npAMO2o YMHODKeHUSA). 

Vimeet mecto culeqyrolllee yTBepxKyeHHe, OOoOuLalollee H3BeCTHy!O TeOpeMy 
Jesu u Bapa ((+), erp. 301): 

ITycmp A? B#AxB. Toeda epynna AfB Hepasaoncuma @ ceobodHoe 
nNpous6edeHUue HUKAKUX ceoux nodepynn. 

J|ia T1pamoro MpOw3BeeHHA COOTBETCTBYIOWUee YTBePKAeHHe ye, BO- 
ooule TOBOpA, HeBepHo. 

[IpupeyeM HeCKOJIbKO IIPHMepOB OeCKOHEYHO aCCOMMATHBHBIX MOJIYKOM- — 
MyTaTHBHBIX YMHOKeHHA. 

1. Q—kxaacc scex rpynn. Ja Kaxyow rpynne G nonmyyaem 7,(G)=1, 
T,(G) =G. Nonysaem cpoOoqnoe ymMHoxwKeHHe rpynn. 

2. Q—xaacc scex rpynn. Jaa kaxkgou rpynnet G monaraem T,(G) = 
= T7T,(G)=G. Tlonyuaem npamoe yMHoxKeHHe rpynn. 

3. Q—kxasacc Bcex rpynn. Ilycts P—HekoTopad COBOKYMHOCTb WeJIbIX 
MONOHKUTebHBIX UYHCeM, YOBJeTBOPAIONIMX TOMy YcCJIOBHIO, 4TO ecuM BP 
cogep»xutca ucno t, TO B P AOMKHI COJepxKaTbCA BCe eTHTeNM YCVA F. 
Ilycrs G— npousBoubHaa rpynna. 7T,(G)—nog”rpynma rpynnpl G, mopox- 
JleHHaad BCeMM 2JleMeHTaMH rpynubl G, MOpAKaMH KOTOPbIX ABJIAIOTCHA 
qgucma u3 P, T,(G)=G. 


Kaxkforo & u3 XY aleMeHTEI Noyrpynnst A, u rpynnbt A, ecrecTBeHHEIM oOpa- 
| 
: 


, 
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4, Q—xwmace Bcex rpynn. Ilyctb E ie ZS Tp ate. owe is 
RospacralolMi “WeHTpasbHBl pag rpynns G. Ty” (G) = 27%, T (a) =6 

TIpu n=1 nosyyaem nomyKommytatuBHoe T“)-yMHoxKeHHe, KOTOpCe H3y 
yanocb E. C, Jlanuubim B (?). 

5. Q—ksacc Bcex rpynn, NopoxkmaeMblxX QJIeMeHTAMH KOHEYHBIX Topsy 
KOB. Pa306beM MHOKECTBO BCeX MPOCTbIX YHCe Ha [Ba HeMepecekalcMIMXe: 
noymMuoxectBpa P, u Py. Jia Kaxkgol rpynnet G u3 Knacca Q nonaraem 
yro 7;(G)—nogrpynna rpynnb G, mopoxkjeHHad 9/IeMeHTaMH, NMOpsA,KaM: 
KOTOPbIX ABJAIOTCA CTeMleHH uNCcen “3 P; (i = 1, 2). 

CyulecTBy!oT H pyre MpHMepbl KOHKPeTHBIX OeCKOHEYHO aCCOIMMAaTHBHBI 
NOJYKOMMYTaTHBHBIX YMHOKeHHH. 


Tna30BcKul rocyqapc1TBeHHH Tloctynua10 
nefqarorwyecKu HMHCTHTYT 16 Il 1955 
um. B. I. Koposenxo 


UMTHPOBAHHAA JIMTEPATYPA 


1A. T. Kypowm, Teopua rpynn, 1944. 2 E. C. Jianun, Yu. 3an. Tex. uncer 


uM. Tepnena, 86, 93 (1949). 


Joxrnagn Akaflemuu nayrx CCCP 
1956. Tom 109, Ni 4 


THIPOMEXAHHKA 


B. §. APCEHHH u H. H. AHEHKO 
O B3AMHMOJIENCTBHM YHAPHbIX BOJIH C BErYUJHMH BOJIHAMK. 


(IT pedcmasrzexo axademuxom M. B. Keadotmem 23 IT 1956) 


1. I]nockoe ,BYxKeHHe HeatbHOrO H30TepMMYeCKOrO La3a_ ONMCbIBAeTCH 
ypaBHeHHaAMH 


é ‘OU ov de Oe (ere) ov . 
oS tese) test =0, Stu +_5=0, n. 
rye c=aT; p=c*p; p—jaBnenve ra3a; p—MOTHOCTb; v— cKOpocTb, 
T — Temiiepatypa, u — 9iisepoBa KOOpyHuHaTa. 


BpeyemM B paccMoTpeHHe HHBapHaHTb! PumMana r=clnp+v u s= 
= —clnp-+v. Cucrema (1) 9kBHBaweHTHa CHcTemMe 


BE Se pene yeas ci 


Ypapnenna (2) OyqeM Ha3bIBATb yPaBHCHHAMH B HHBapHanTax. 
Cucteme (1) (2) coorBercTBy1oT JBa CeMeHCTBa XapaKTepHCTHK: 


du oe Tak § ; 
ee + ¢; 
(3) 
du aoe 
Ue rag meet ae > 


XapaxtepueTuku (1) OyyeM Ha3sbiBaTb f-XapaKTepHCTHKaMH; XapakTepu- 
eTuku (II) — s-xapakxrepucTuKaMu. Byoub BCAKOM r-XapaKTepHCTUKH HHBapvaHnT 
r tlocTosHey, r =const; BOMb BCAKOH s-xapakTepucTHKH s = const. B pac- 
CMaTpHBaemoM csyuae ycnoBua TioroHuo Ha (poHTe yapHOW BOJIHbI MOryT 
ObITh 3aNHCcaHbI B Bue 


: if 
p2 veg Pp 
‘[D-ul=cV, [D—w|=eV =, (4) 
WIM, B HHBapHaHTax: 
—n=9e(D—244); s—s,=9(D—25). (5) 
, 2 2 2, 
PSmecb 9 (Xx) = xX — “+e; b (x) = x ———cln=, ; D—cxopocts 


pouta yyapHol BomHE; uHAeKchI | u 2 OOo3HaualOT BeAHUMHBI Ha (ponte 
yapHol BOMHbI COOTBETCTBEHHO Nepex CpOHTOM Hu Nosaln (ppoHTa. 

2. VspecTHo, 4TO JBUXKeHHe ABAAeTCA Oeryllel BOJIHOH B TOM H TOJIbKO 

B TOM cyly4ae, Kora B 30He STOFO J[BH2KeHUA XOTA Obl OMMH H3 HHBAPHaHTOB 

(r; s) coxpaHaeT MocTosHHoe sHayenue, Beryilad BOuHa MOXKET ObITb Kak 

BOJHOM paspexKeHUA, Tak HM BOMHOM yiJIOTHeHMA (c”KaTHA). Mot OyqeM 3amlH- 
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‘CbIBaTb Oeryuly1o. BOJHY B (tbopMe Pumaua: p = A exp (+ 2); u=(v-+ec)t+ 


+ f(v), rue A—nocrosunas, f(v)— MpousBO/JIbHaA (:byHKUHA OT v. 

3. Us teopempi Lemnaena caeqyer, 4TO pH Mpoxor%*KjeHnH yapHou 
BOJHBI 10 Geryuleli BOHe mo3aqH ponta yapHo BOJIHbI OyyeT TakxKe 
Geryllad BOJIHa*, B 30He KOTOpOl HHBapHaHT rf COXpaHAeT NMOCTOAHHOE 3Ha- 
yeHne. 

PaccmoTpuM cuyval, Korga yapHad BOJIHa, ABYXKYyWlaicA MO MOCTOAH- 
HOMy (oHy (vj; P,) ¢ MocTosHHOH cKopocTbio Dy >O0 B MomeHT fy HaOeraeT 
Ha Oeryllylo BOJIHY pa3spexKeHuA, B 30He KOTOpOH r=r, =const, T. e. 
yllapHad BOHa BMXKeTCA NO (pOHy C YObIBaIOMJHM aBJIeHHeM HM BOspacTaio- 
mye CKOPOCTbIO. 

Tockosbky 3a PpOHTOM yapHOH BOJHbI HHBapHaHT f =f, = const, TO M3 yCdJIO- 
Bu (5) Ha (ppoHTe CJleqyer, YTO BAOMb (PpOHTa yapHOH BOMHbI rg — r;=const, 
CIeOBATeJIbHO, HM Sg— $,;=const. Dro osHayaeT, YTO CKaYOK CKOPOCTH HU 
cua yapHO BOJHbI, T. €. OTHOLMeCHHe JaBsJIeHHH Ha (PpOHTe yapHOH BOJIHBI, 
OCTaIOTCA H€H3MeHHbIMH CO BpeMeHeM. CvleOBaTeJIbHO, OCTaeTCA MOCTOAHHOM 
WM CKOPOCTb pacmpocTpaHeHHA yapHOH BOJIHbI lO BellecTBy. 

Beryulyio BoJHy Nepey (pOHTOM yapHOH BOJIHbI MOXKHO 3allHCaTb B BUC 


p= prexp (— aa ;u =(v—c)t+f,(v), rae f,(v) —u3BecTHaa PyHKUAA. 


Beryilyo BowHy nosaqH @pouTa yAapHoli BOJHEI (OHa OyfZeT BONHOM pas- 
pexkeHHaA) 3anvWwemM B Buye p = Aexp (— +) : #=(v—c)t+ f,(v), Tm 


f.(v) — HensBecTHaA (PyHKUAA. | 
M3 ycnoBpu Ha pouTe yfapHou BONHbI H H3 HeMmpepbIBHOCTH UV HM p Ha 
rpanHuue GeryuleH BOJIHbI H 3OHBbI° NOCTOAHHOrTO JBHxKeHHA HaxoyquM A =| 


we Us, a2 Oe. 
= p,exp(—), THe P2 = Gr Pur V2 = Dy —— 3 & = Dy — 24; 


fo (0) = — fr (0 + 8) +8 [to — Af (v1) ] exp [2 (0 — 05)] + 

v+86 | 

4B \ exp [k(0 + 8 — 2)I fx (2) dz: (6y 

8 =v,—v,; R=(c+a)}. 


Ckopoctb yqapHow BomHb! D kak (byHKUHA BpeMeHH oNpefemmeTcaA Uz 
ypaBHeHHa 


t = kf, (D — «) + [to — Rf, (0;)] exp [A (D — Dy)] + 7 
D—« 
+h \ exp [k (D — a — z)] fy (z) dz. (7 


H3 soubl Oerymel BONHbI yapHaad BomHa BbIlifqeT co cKopoctbio D, 
= %-+ Up B MOMEHT BpemeHH 1: . 


ty == fy (Vo) + [to — Rfx (01)] exp [2 (Vo — 2,)] + 


Uo 


+ k? \ exp [Rk (Up — 2)] fi (2). dz; ( 


UV 


Up —CKOPOCTbh MOCTOAHHOTO ABHXKEHHA NO Apyryio cropouy Geryme BouHBY) 
K Takomy xe pe3yJIbTaTy MbI IIpHeM, eclH OMpeseuM pesybTaT MrHcl 


BeHHOrO B3aMMOMeHCTBHA YyapHOH BOMHbI HW aBTOMOJeJbHOM BOJIHbI pasped 
*KeHHA, B 30HE KOTOPOH r = const. 


4 | 
Mot mpeAmolaraeM, 4YTO yapHad -BOIHa JBYXKeTCA B HalipaBJI¢HHH BO3pacTaH 
KOOPJ\HHAaTbI UW. 
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4, Ecom yaapHat BowHa HaGeraer Ha Geryllyio Bonny paspexenus, 
/B 30HE KOTOpOH s = s; = const, T. e. yuapHast Bova es mo (bony c 


| BOSpacTalouluM (NO u) Npodusem AaBIeHUA: p = p, exp (“3 *); u=(v+tc)t+ 
y fi(¥), TO nosaqu yapHoli BosHE GyzeT Oeryulan eer, YIJIOTHEHHA, 


B 30HE KOTOPOH r = rz = const, Sannulem sty BOJIHY B BAe p=A exp ce = ; 
Cc 


| u = (v—c)t + f,(v), rye A — ucKomaa KoHcTaHta, f,(v) — HcKomaa (pyHK- 
ux. Ananoruyno mpesbiqymemy (0. 3) Haxoqum: A = Po eXp (<2); fe (v) = 
r : - 


~ 


= fils (v) —0] 4 [c(o v0) — 2u + 2c] M (0);  (@) = exp {| (exp [2 —3] x 


Vg 


x [2 (m) — 1] [1— exp (3 —a)[*) low, ost + 


Salaae [< (z) — Zz] exp | — —3] [c’ (2) —1] (1— exp oe _— 3})" ®,(z) a : 


a 
| ®,(z)= exp|— \e(@)— 1 Jexp [5 — 3] (1 — exp [32 — |)" +| , rye r(x) — 
| @yHKUHA, onpeseisemMad ypaBHeHwem 2x = + —2csh (= —_ 3), 6=I1n — +. 


i Uz; + Ve 2 
=>. : Cxopoctb D yyapHoli BonHEI BEIyucaaeTca no cbopmyme D = 


vest kl 
= M1(t)-+cexp {sem al rye O1(t) — yuKuua, oOparHaa PyHKuHH 
@ (v). Cua yqapHo BOJHEI mp sTOM yOprBaer. 
_  Ecum, Hanpumep, yqapHast BOWHa uJeT m0 AaBTOMOJebHOH BOJIHe, B 30He 
-KOTOPOH s = s, = const, Gee KOOPAHHaTa Ue (pOHTa yapHOH BOVJIHbI onpe- 
u u 
JeuAeTCA H3 ypaBHeHHa > = = —c+o! (r, —2 ie 2c — i) Ec ynap- 
Had BOJIHa HeT 0 aBTOMOJeJIbHOH BOJIHeE, B Tipeblqyuyux dopmMysiax Hao 
mosiaratb f,(v)=0. 

5. B cayyuae, korga yqapHad BOHa HyeT NO GerymleH BOHe yNOTHeHHA, 
Bajylaua peulaeTca COBeplwieHHO aHavorHuHo.. IIpH 9TOM, KaK BHAHO H3 COOT- 
HOWEHHH (5), CHa yapHOH BOJHbI OyyeT NOCTOAHHOH, Kora Nepey PpoHTOM 
yapHow BOwJHbI f =r, =const, T. e. Korgqa yapHad BOJIHa HgeT NO Cony 
€ BOSpacTalolluM jaBseHHeM (yObiBaiouleH ckOopocTbio v). B cayyae, Korma 
nepey Ppoutom yAapHOH BOJHbI— COeryulad BONHA YyMVJIOTHeHHA, B SOHE 

_KOTOpoH s = S,=const, CHJla yapHOH BOVIHbI BOSspactTaeT. 


Tlepeg dpoHTomM yAapHou BOMHDI Ha dpoute Tlosagu cbpouta 

Oeryuyaa cua yapH. 6eryuyaa 
qapsieHue * cKOpoctTb * japasenue * CKOpoctTb * 
BOJiHa BOJIHbI BOJIHA 

Paspex. Y OvipaeT Bospacr. Tloctoan. | Paspex. Y OpiBaeT Bospacr. 

3 Bospact. 5 Y 6piBaeT Y MOTH. Bospact. Y 6biBaeT 
YnaqoTe. y OpIBaeT Tlocroan. = é a 

5 Y ObIBaeT “ Bospact. Paspex. y 6piBaeT Bospacr. 


* TIpu @HKCHpOBaHHOM BpeMmeHH. 


Cua yqapHO BOJIHbI OcTaeTCA NOCTOAHHOM TONbKO B TOM Cily¥ae, Korda 
ylapHaa BOJIHa MpOxofuT No Gerylle BOJIHe, B 30HE KOTOPOM AaBJeHHe HU 
CKOPOCTh BOspacTaloT B MPOTHBOMOMOKHHIX (no uw) HalpaBJIeHHAX. 

3ameTuM, 4TO Tp BsaHMOjelicTBHH YyflapHbIX BOJH, ABMAKYINNXCA NO 
nocrosHHomy @oHy HaBcTpeyy Apyr Apyry, CHa UX OCTAeTCH MOCTOAHHON, 

6. PaccMoTpHM aCHMMITOTHKy J[BH2KeHHA, BOSHHKAKIMerO B pesyJibTaTe 
B3aMMONelCTBHA YAapHOH BOJHbI C ABTOMOJEbHOH BOJIHOK paspexKeHuA, 
B 30He KOTOpOll s = s,=const. [na ompefeneHHocTH OyqeM CYHTAaTb, YTO 
yapHad BOJIHa [IBHXKeTCH BIpaBo. B 9ToM Culyyae Mosaqu dpouTa yqapHou 

BOJIHBI OyeT BOMHA YIJIOTHE- 
HHA, B 30HE KOTOPOH f = fo = 
=const. Sra BoHa yNJIOTHEHHA 
TlepexOJMT B MocTemeHHO ycu- 
JIMBaICIILyIocA yapHy!o BOJHY, 
Hlyulyio BueBo, Dra yapHaA 
BOJIHa IIpMBOJHT K H3MeCHEHHIO 
WHBapHaHTa fr wosaqu ceds, 
KoTOpoe Tepefaetca MO r-Xa- 
pakTepHcTukaM Ha  3aj\HHi 
(ppoHT TepBoHaYvaJIbHOM yfap- 
HOH BOJIHBI. 

B pesymbTaTe MeCHAeTCA WHBapHaHT Ss; ero H3MeHeHHeE MepeyaercaA Ce 
S-XapaKTepHCTHKaM Ha 3aHHH (poHT yAapHOH BOJHbI, HAyulen BJeBO, HT. J. 
B pesysbTaTe Takoro B3aHMOJeHCTBHA 3aqHHX (pOHTOB yapHbIX BOJIH yCTa- 
HaBJIMBaeTCA HEKOTOPOe ABH2KeEHHE C ABYMHA MpeJebHbIMH yapHbIMH BOJIHaMH, 
UBYXKYWIMMHCA B IIPpOTHBOMOJIOKHbIC CTOPOHbI. CKOpOcTH 9THX yapHbIX BOJIH 
COBMalaiwoT CO CKOPOCTAMH yJapHbIX BOTH, OOpa3syKMIMxXcA pH MrHOBeHHOM 
B3aHMOJeHCTBHH yapHOH BOJIHbI C aBTOMOJeJbHOH BOJHOM. TakHM OOpasoM, 
ACHMITOTHYeCKOe JBHXKCHHE COBNAaaeT C JBHKeHNEM, OOPasyICMIHMCA B PesyJIb- 
TaTe MrHOBeHHOTO B3anMoOselcTBHA. JlelicTBuTebHO, JBHXKeHHE yLapHbIX BOA 
BbIPIAKHT Tak, KaK Nloka3saHo Ha puc. |. a 

CnpaBeJJIMBbI COOTHOWICHHA: 


Puc. 1 


~ 


rh = — 92), ela hy = — OMe), Bi — 8 = — a 
Sita — Sy = — 9 (Visa), 
D,—%v, D;— 0% 
TAC Ji pe en ee eee bat. 2. 


Tloub3yicb MOHOTOHHOCTbIO (yHkuHH o(z) u Y(y), HeTpyqHO NoKasarTb: 


uTO fi, Si, Zi, Yi CTPEMATCA K Ipefenam r, s, z, y. TakuM OOpa30M, Nomy4HM 
CIELYIOMMe MpPeebHbIe COOTHOIICHHA: 


Dre, D—%, 
y= hy pes pi ee ee 


Mcksmouan U3 2THX COOTHOWeHHH fr u S, TMOJIYYHM 


gle oe le COW re eer 


Zz Py / Cc P2 


Orcioja onpeleisem Z MY, a MO HHM HaXOQMM OKHJaeMble 3HayeHHs 


D=%,+¢y u D=v;-1cz, 4. T. i. | 


Ormenenne mpHksaqnolt matemaTHKn Tloctynva0 
Matematuyeckoro uHcTHTyTa uM. B. A. Crexnosa 18 II 1956 
Axaylemuu Hayk CCCP 


716 


Fornuage Akagemun nayr CCCP 
1956, Tom 109, Ni 4 


MATEMATHYECKAA ®H3HKA 


Akanemuk H. H. BOFOJIKOBOB u 0. C. TTAPACIOK 


OB AHAJIMTHYECKOM NPOAOJDKEHHH OBOBLIEHHbIX ®YHKIMH 


Jaa KOMMeKcHO3HavHBIX (yHKuni DO (EF) ,elicrBuTenbHoro aprymexta E, 
—o<E< oo, .u3.L?(— oo, oo) M3BecTHa Teopema O ToM(!), ¥TO OHH mIpo- 
_JOJKMMBI B BEPXHIOIO MOJYyNMOCKOCTb Tora H TOJbKO Tora, Korjla HX mpe- 
oOpasopanua Dypbe M(t) odpamjaiorca B Hyb mpH t< 0. 

B Hacrosilee BpeMA B CBA3H C INHPOKHM HCNOMb30BaHHeM MpHutnta 
MPW4HHHOCTH B KBaHTOBOH TeOpHH MNOJIA WH paCKpbITHeM YvIyOOKUX cBA3el 
sToro TIpHHunna C aHaJHTHYeCKHM MpOWOUMKeHHeM CYHKUHH 2xXKeaTebHO 
MMe€Tb aHaJIOrHYHy!lO TeOopeMy JIA OOOOMLEHHbIX (PyYHKUHH, TaK Kak HMe€HHO B 
TeEPMHHAX STHX' PyHKUNH COpMyJHpyloTcA OCHOBHbIe MOJIOKeHUA KBAHTOBOM 
TeOpHH TOs. 

Ilembio HacTOAMell 3aMeTKH ABsIAeTCH KaK pa3 MepeHeceHve yNoMAHyTOrO 
BIE pesyJbTaTa Ha OOOOMeHHbIe (yHkuHH. I]pH stom OyyeT ucnosb30BaHO 
-ompeyesieHhe O6O6MeHHBIX (yHKIH, JaHHoe B padoTax (7,3), T. e. nog 
—OoOodmleHHEIMH dbyHkuHAMH f (£) No_pasyMeBaloTCA JIMHeHHbIe (byHKUMOHAJIbI 
Ha lpocrpancrpax C(q,r, 1) dynkuui o(£), oOmaqaiwuyux g-NpoHsBO,HbIMH 

Dp 
oe s=0,1, Se ered ee he 
orpanuuenpi (g, 7 — mo6ple wenbie yNcsa). 

Ecau f (E£) onpegesena kak dyHkuHoHat Ha C (g,r, 1), TO OyqemM roBopHtp, 
uto {(£) unterpupyema ua C(q,r, 1). 

Cnenya LUlsapuy (4), OyqeMm roBopuTb, TO oO6oOmeHHad (pyHKuna f (ft) 
paBHa Hywo0 B OOsacTH R, ecu ompeyennembIli elo (PyHKWHOHA paBeH HyJIO 
Ha Tex (YHKIMAX, KOTOPble aHHyJMpyloTca BHe R. 


Onpegenenue. OGodmWeHHyIO KOMMJIeKCHO3HauHy!0 (byHKILHIO j (Ey, 
Ha30BeM aHaJIMTHUeCKH MpOfOJMKHMOH B BePXHIOIO MOJIYIMVJIOCKOCTb MJIOCKOCTH 
z2=E-+iI, ecm cywecrpyer aHasMTHyeckad (yHKUHA 7(E +i0), erpems- 
masaca npu P—+>0 x f(£) B cmpice ca60li CXOMMMOCTH H OMycKalollad OleHKYy 


[FEL MI <A MEI" +4, @)E\™ +... + An(), (1) 


rye m— Weloe. WOO*KUTeIbHOe NCO; A; — BeULeCTBeHHbI€ KOHCTAHTHI, 3a- 
BHCAMLHe TOJIbKO OT 64. 

Teopema 1. [2a mozo umobol 0606WeHHAA KOMNACKCHOSHALHAA PYHKYUA 
f(E) OonycKana aHaaumuueckoe npodoarmeHue 6 6ePXHIOIO .noAYyNAOCcKOCMe, 
—HeoOxodumo uU Oocmamo4nHo, umobol ynNKyUuA fall) sp gone agsonue Dy poe 
om f (E)—o6patwanace 6 nyse npu t<0. 
. siperae CHayala JOCTaTOUHOCTh ycoBuii Teopembl. Ilyctb f (t) — 0600- 
ImeHHaA (pyHKUHA, MHTerpHpyeMawA B HeKOTOPOM ee 7 oOpamlaercaA B 
Hyib npu t <0. Paccmorpum mpeoOpasopanve Pypbe f(E) dynkunu ] (ft), 
KoTopoe, KaK USBECTHO, BCera CyllecTByer M KoTOpoe yCJIOBHMCA 3allHCaTb 
B BHze 


MW TakuX, 4TO BCe Npou3Beyenua ES 


pepe — ( f (t)etEtdt. (2) 


R100) 


Jlanee prezem GeckoneuHo yuddepenumpyemyio dyHkunio A(t), yRoBne- 
TBOPHIOWLyI0 yCJIOBHAM 


SSP pig ae 
hy 0 eas 


(3) 


rye 6 — NpoHsBOMbHOe Mawloe MONOKUTeMbHOe YHCNO. OOoOuleHHad PyHKUMA 
f(t) h(t)e-T* papna cbynKuun f (t)eT*, tax Kak A(t)e-T*—e-l™ oTnHyHoO OT 
HyJIA TombKO mp t<O, a cbynkuna f(t) =0 mpu t<0. Tlostomy m1peo6- 
pasopaHua @Pypbe sTHx byHKWMH COBMaaloT, HW MbI MOXKEM HallHCcaTb 


\ f (t)eEt-Tt h(t) dt = 


OF) 


4 
V 2n 


= \ p(teHt-Ttdt =f(E+iT). (4) 


C ywpyrof ctopous, samerum, uTo qbyukuua A(t)e-T? npnnaqiexur 
~C(q,r, 1), Tak Kak 


oP? 


ts 
Ot? 


sup 
(t,s,p) 


(h(t)e-T*) | <CyeP, s=0, 1,33), 4) B= 0 lino 3 ee 

Tlostomy BbIpaxkenve (4) MO%xXHO TakKe HHTepmperupoBaTs Kak sHayeHue. 
dbynKuvonana f (t)e=4 wa dynkuun o(t)=A(t)eT*€C(q,r, 1). Iro Oyzer | 
HexoTopaa (byukuua or z= E+ il’, uro u orpaxkexno B cbopmyvie (4) CHMBO- 


giom {(E —il’), Jlerko BugeTb, 4To 9TO OyfeT aHaMTHYeCKad (yHKUMA, HOO 
qucddepeHuupoBaHNe NO 3HaKOM HHTerpasia BOSMOKHO. Tak Kak upH [Da 
| 


| f(E + iT) |<C |] et## a(t)e-T# || < C,| E |teF® + C,| E |9-teF® + Cyise*, (6) 


To 3Ta (pyHKuuA no E uHtTerpupyema, HB cHsmy paBencTBa [lapcepana 
viMeeM , 


| F(E + il) o(E)dE =J f (t)h(teT*e (—2)dt, (7) 


co 


rye o(+ £) = \  (t)e'=* dt —(byHKuMa M3 HeKoTOporo C(q,r, 1). 


nwey 
V ox diss 

Yerpemiaa Tk Hysl0, B CHsly HempepbiIBHocTH dyHkuMonana f(t), nerKo 
yOexyaemca, uto f(E + iI) cna6o cxoquTca kK mpezeny. Ouepnyquo, ut 
OMpeyesAeMbIM STHM Npefesiom PyHKUMOHa COBNMayaer c f(B). 

Ocraetca ene foKa3aTb ouenky (1). IIpoguddepenuupopasB cooTHomenned 
(6) HocrarouHoe uvco pas no apryMeHty z=E-+ il, nonyaum qua g-ft 
NpOH3BO,HOK : 


pf (E it) = ia { f (tye ="! tn (t) dt = i? i fe ey rat ae 


rye BO BTOpoH wacTH dopmysn (8) BBeeHa NoA 3Hak MHTerpasia cbyHKUMSS 
O(¢), O(¢) = 1 npn ¢>0, 0(f)=0 mpu t<0, onsTb-raxu B cHuy Toro, utd 
j(t) =0 npu ¢<0. Hanuune dynxuun t* nog wuterpanom B cbopmyse (8 
MOSBOJIAeT PACCMATPHBaTb (PyHKILHIO e ETO 8 (tt KaK cbyHkut0 U3 C (q,r, 1) 
eCIH TOJbKO g —ocTaTouHO Gommuoe acno. Ho torga Ff (E+ il) moxe 
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cs 7 TETOpDUpeT BP ORaHO Kak 3HaveHHe (yHkuMOHaa f(t} Ha yHKunu 
t 
ger “O(t) t%, uw nostomy npx > 3 


Fj (E+40)|<C sup p (eTHiEty (2) A) | 


(4, s, p) 
<0 (8) (E]? +C,@)[ EPO + ...+c2 0); 
Pat PY EE) Kp '0, 1G G! 


Orcroya culeyyeT HW COOTBeETCTBYIOIaA OWeHKa JIA ‘3 E+ if), T. e. omenka 
Bujja (1). 

SaMeTuM, 4TO JIA aHamuTHYeCcKHX (byHKUH f(z), yAOBNeTBOpAIOMNX 
omeHke (1), MoxerT ObITb JOKa3aHO pH MomomlH cbopmywbt Kown coornomenve 


By = el DC Fae ee 

Ge a met \ Dara + f (20) +f (20) (2—Zo) +... 
F (7) She 

+ I. 0) Zo) ; 


re f— HekoTOpoe esloe 4MCIO, a MHTerpHpoBaHwe BeyeTcH MO NpxAMoH 
T = 0. B sro dopmyne P — cumBow rmaBHOroO 3HaveHHA MHTerpasa, a Z — He- 
KOTOpad ToUKa mpamon T= 0. 


{mH oKasaTeJbCTBa HEOOXOAHMOCTH YCJIOBHH TeOPeMbI PaCCMOTPpHM CHa- 
Yala ciyyai, Korga f (E + il) yqopaerBopser yc0BHI0 


sai . A 5 > 
Tlo02xHM 
ae (< Sh ees 
Rie! aetna Meade dE. 


TlourH OCOBHbIM MOBTOpeHHem paccyxpeHHH Tuumapua ((*), crp. 168) 
yOexqaeMcaA, 4TO 


f(t, T) = ce~™ F(Z). 


Ho torga, B CHsy paBeHcTBa IlapceBana: 


(FE + il) $ (B)dE = cf ef (t) o(—2)dt, (9) 
rye 
o(t) = oe \ettte (E) AE, 9 (E) ECG, 1). 


V3 dopmysnr (9) c ovepugHocTbio culenyeT, uTo f(t) =O mpu t<0. 
Oduywi cayyal JerkO CBOMHTCA K TOJIbKO YTO PaCCMOTpeHHOMy. 


Matemaruueckuit HucTHTyT uM. B. A. CrexsoBa Iloerynu10 
Axamemuu HwayK CCCP 24 IV 1956 


UHMTHPOBAHHAA JIMNTEPATYPA 


1E. Tuumapw, Bsegenne B Teopmio uuterpanos @yppe, 1948. 2% H. Boro a io- 
608, J. UWlupxKos, Yen. ns. nayk, 5, Ne2, 141 (1955), *O. Wlapacwk, J{AH, 100, 
Ne 4 (1955). 4L. Schwartz, Théorie des distributions, 1, Paris, 1950. 
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Hornaagn Anagemuu nayr CCCP 
1956. Tom 109, Ni 4 


PH3SHKA 


3. Ji. BYPUITEWH wu Ji. C. COJIOBLEB 


K TEOPHH 3HAKOMNEPEMEHHOH ®OKYCHPOBKH 


(IT pedcmasazeno akademuxom JI. A. Apyumosurem 10 IT 1956) 


Pacuer sHakonepeMeHHOli (OKyCHpOBKH B yCKOpHTeIAXx (1), a TaKxKe He- 
KOTOpble Apyrne 3aayH MpHBOAAT K JudPepeHuvasbHOMy YypaBHeHHIO Bua 


x + ep (st, 0) x + q (ct, 6) x =0, (1) 


rye © — MaJIbIli Mapamerp; p H g—MepHoyuyeckne (byHKHH apryMenta 86; 
d6/dt =v(et). Kak d@yuKunu or ¢ KospdunneuTs! ypaBnenusa (1) saBasiorcs 
«Me€PHOMYeCKUMH» C MeJVJIEHHO MeCHSIOWLHMHCA «aMIIHTYOM» MW «nepHoyoMy. 
' Mor OyyemM npeqnonaraTb H3BeCTHBIMH J[Ba JIHHelHO He3aBHCHMBIX pellle- 
Hua f,(t) u 9, (t) ypaBHenua (1) Ha m10O0M N-M «nepHoye» H3MeHeHHA TO t 
KOSPPHUHEHTOB p HW g. YCMOBHMCA OTCUHTHIBATh t Ha KaK]OM «HepHoe» oT 
ero Havasia UH OOO3HAYHM Yepes Tt, MPOMOJMKHTEMbHOCTh M-TO «MepHosa» Ko3p- 
@uunerntos. B cusmy smMHelinocrH (1) Mpou3BombHOe (HCKOMOe) pellieHHe Ha 
‘A-M «TlepHoye» HW ero MpoH3sBOAHaA WpecTaBaATcaA B Bue 


= af, (t) + be, (t), = af’, (t) + 69%, (t). (2) 


| 


Buldepem /,, 9, YAOBJI€TBOPAIONLMMH HavaJIbHBIM ycuoBuaAM f, (0) = ¢' (O)=1, 
‘f,, (0) =¢,, (0) =0; Ttorga TpeOopaHve HelpepbIBHOCTH xX H X Ha rpaHute 
n-ro uw n-+1-ro «nepHoyoB» MpHBOJMT K ypaBHeHHAM 


Xnta = %yXn + %Xn, Xap = %Xn + XoXns (3) 


rye uepe3 Xn H Xn OOO3HAYCHbI 3HaUeHHA HCKOMOFO pelleHHA H ero mpous- 
BOJHOM B Havasle N-ro «MepHoyay, a MATPHa KOIPPHUHEHTOB o&jp = %&jp (M1) ECTS 


Thi Pal=) 
fe) (ty) 


(op) = ( (4) 


Hameii Jambuelimeti 3aqauell ABsAeTCA ONpememeHue X, H Xn. Ip UsBe- 
CTHBIX Xp» = @ U X, =O pewlenne BHYyTpH smoGoro «MepHomay tp, HAaXOMUTCH 
pH nomomn cbopmyw (2). 

B cusy Masoro ormmuna KoodpuiMeHTOB ypaBhaHua (1) Ha AByXx cocej- 
HUX «MepHoyax», KOIpPPHUHEHTHI op, ABJIAIOTCH Me/ICHHO MeHSIOLLMMHCA 
¢byHKuMaAMH HoMepa n. Takum oOpasoMm, COoTHOMeHHA (3) MO2KHO paccMaTpH- 
BaTb KaK CHCTeMy J[BYX JIMHeMHbIX ypapnenult B KOHeYHBIX Pa3HOCTAX OTHO- 
CHTeNbHO HeM3BeCTHEIX (PYHKUME Xp U Xp C Me(JIEHHO MeHAIOLLuMUCA Koadpu- 
TLHeHTaMH Gp. 

PaccMoTpuM cHayasla Cayyalt MOCTOAHHBIX %, (YTO COOTBeTCTByeT ypaBHe- 
Huto (1) c yucTO MepHoyMuecKHMH Mo ¢ KosppuuneHTamy). PemeHue CHCTeMBI 


WPA 
4 MAH, r. 109, Ne 4 


Pa3HOCTHBIX ypaBHeHHli (3) C NOCTOAHHbIMY KospPHUHeHTaMH UHIMLeTCA, Ke 
M3BeCTHO, B Bue (?): 


. 2 ,n [ 
\ COs Kea Gs ( 


Tloycrapiaa (5) B (3), MowyyHM OfHOpoyHyio CHCTeMy ypaBHeHHH Ay 
OMpeseJIeHHA TMOCTOAHHDIX C, H Cy: 


(47 —A) Cy H OyQCg = 0, — %QyCy + (a5 — A) Cg = 0. 


TpeGoBaHHe CyleCTBOBAaHHA HeTPHBHAJIbHbIX pelleHuli IpHBOAUT K ypak 
HeHMIO JI A 


' )%2—29,+ D=0, (€ 
Pe J = (yy + Ogg) (2, D = 044% 99 — %y9% 1. OOOSHAIAA COS Pp = g /V D, nonymm 
h= V Des’. (7 

OOujee pellieHve CHCTeMBI (3) 3anmucbIBaeTCA B Buse 


Yee pt? (c,e’?” Bi mas» Xn = D7? (cye'?” ae ee os (8 


a) IIpn ycnopuu |g/VD|<1 senwumna yp sBemecrBenHa. Ilepexog: 
K TPHrOHOMeTpH4ecKuM (byHKUMAM H YOBJIETBOPAA HavaJIbHbIM YCJIOBHAM 
nowy uM 


X_ = D"| x) cos un 4 ae Saal ae) cine 
fe : se 2V Dsiny a V Dsiny. ‘ ae 


=D" i cos un aie. Bon *) sin n 
‘ - en 2VDsiny Bh ae ‘ 


6) pu ycnosuu |g/YD|>1 BeanunHa » uncTro MHuMas, u pelleHH 
nosyuaercA u3 (9) 3aMeHOH TpHroHOMeTpHyuecKHX GyHKUHH Ha runepOomuye 


ckHe Hp» Ha |p], rage |p| OnpefesAeTCH PaBeHCTBOM ch] p= 2 /VD: 
B) B cayyae KpaTHBIX kOpHeli XapakTepucTHYecKoro ypaBHeHHsA (6 


|g /VD|=1, pemlenHue (9) Teper CMBICJI, OHAaKO COOTBeTCTBYIOIIHe pee 
HAA oe Ont NOJIYYeHbI H3 HerO IIpefeJIbHbIM TepeXO]OM: 


fee, u—> 2m, nm = tee hierar 


Lies Dy Sale aeg? kee 
n oT 2VD oF 0/7], 


in = (ies cs, “ Gis — i: ie ame) n| > 
2) g>—VD, p—>(2m+ 1): 


Xn = D"? cos xn |%o — Goa 
2VD 


a 


ma 


n= DP cos wn] 4 cate fas 
OF lng y ye Ree ela 
SaMeTuM, 4TO eTepMHHAHT MaTpHUbI (%p) ABIAETCH ONpesemmTeiem Bpor 
Th 
ckoro ypaBHeHua (1) u paper D = exp & \ pa@) i) a i (ee) (t) — Kos 
n 
0 


(PHULMeHT pH nepBoh mpon3Bognoli B ypaBHeHuu (1) B n-M «nepHoge 
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8 TOM cylyyae, Korga p,(t) WIM ero cpeyHee sHayeHHe Mo «mepnogy» + 
aBHO Hyli0o, D= 1. 

Ilepeligem kK nlocrpoenuio pelieHuaA paSHOCTHBIX ypaBHeHHii (3) Qaa men- 
CHHO MeHAIOMMXCHA «;,(”). Ilo ananornu c mMerogom B. K% 5B. gaa o6pmKuo- 
CHHBIX AuPepeHunabublxX ypaBHeHHii, MuUleM pellienue (3) B Bye 


n 


Xn = Cy (12) dod Cesar ey Xn = Cy, (n) Agha: cs, wn Anti, (10) 


fe hn — KOpHM XapakTepucTuyecKkoro ypaBHeHns (6) qn g = g(n), D= D(n). 
BeNMYMHbI C(N) M An UpelnonaraeM MeVIeHHO MeHsIONIMMUCH (pyHKUMAMH 1. 
loqcrapnia (10) B (3) uM 3amMeHaA MpHpalllenuaA MpousBOAHEIMU, Mosyuaem 


Ch = (0%, —A) Cy + eyoCg, Oh = Oo1Cy + (% 2 — A) Co, 


Ae WITpHxaMH OOO3HaYeHbI NpOH3BOHbIe 10 N WM OMYUIeHbI HHeKchI nN. Pas- 
‘eJISit TEPEMEHHbIe C; HU Cy, MOMCTaBAA BMecTO A ero 3HayeHve (7) HM Mpe- 
eOperad Mp 29TOM MpOMsBeeHHAMH MPOH3BOAHBIX H BTOPbIMH MPOW3BO/{HbIMH 
eJVICHHBIX (yYHKOH c HW A, B pesyJbTAaTe HHTeErpHpOBaHHA Halijem 


2 


n 
Ie i , 
X19 —; 19 11 — %gQ9 
4 aoa P| J4VDsinu a2 ; 


n 
"Ne “% , 
ye! San —; O91 oa — O14 
. Co = const+> | ————_ ex = i\ — su (“2 —*u) dn). 
: Gs a) P : 4VDsin v Oor 


Ilponspeyqenue KOpHeH XapakTepHCTHYeCKOrO ypaBHeHHA, BxOfaiee B (10), 
[PHOJIH2KeHHO PaBHO 


(al 


ee eal ep E py | ~ 


=O 


45) (Cin D — (in D)’/2] dn) + exp [+ ‘A(t aan o) dn] ‘ 
0 


0 


ByjeM a MpocToTbl CuHTaTb p JeHCTBHTeJIbHBIM, COCTaBHB JIMHeHHbIe 
oMOuHauuH pemeHHi (10) u Mepelya OT 9KCHOHEHUMAJIbHBIX (PyHKUMH K TpH- 
OHOMeTPH4ecKHM, TOJIy4HM OOuee pelieHHe cucTeMBI (3) 


i coat ay — (In D)’/2] dn) - (A,cos ®, + B, sin ®,), 
B= (V5aina) AG (In D)’/2] n) (Ayc Wier 1) 


> 


‘le As } 
ss thoy em bos DN D Vari vii) By sin ®,), 
bn = (757) Segui (In D)’/2] n) (A, cos ®, + By ) 


qe 


X12 


0, =\[p—¥'/2 ae (te) dn, 


[2g SE) 


2V Dsin v. Oo1 


Tlocrosuupie’ A nu B onpegemsiorch U3 HavaJbHbIxX ycsoBHi. OnycKé 
BEJMYHHbI MepBoro NOpsAAKa MaJIOCTH, OKOHYATEJIbHO NOJIYYHM 


‘ 0 0 0 
Cae, es Ge 5 : 
Xn = P,(n E cos ® poo Eee io) sin® |, 
‘ 1 (1) [%o 1+ 2VDpsinu, VDosinus e (1 
e 2 «2 =p ° ao Nay 
Xn =Pa(n | ocos ®,-+ (Ta “u eg epee ea PLS sin®| , 
2(7) VD, sinw,  - VD, Sint, 0) 


rye 
Le é 
(19 / ans) exp (5 \ [In D — (In D)’ / 2] dn) 


P Ped 0 
2 (D/ Dy) (sin w/ sin Yo)’ ? 


(e693 / a yl exe( > \ [In D — (In D)’ / 2] dn) 
0 


P, = 1 A 1 
(D / Do)''* (sin w/ sin wo) ? 


Sylecb BeJIMUHHbI C HHAeKCOM 0 OTHOCATCH K HavaJIbHOMY (HyJIeBOMy) «Dl 
pvoy», a BeMUHHEI 6e3 HHAeKca — kK N-my «MepHosy» KosPuLHeHTOB p U 
Mopmyai (11) gator norpeHocth mopsayKa ¢/p Ha HHTepBale N~ 2n/e 

IIpu nomouy (11) MoxHO HalucaTh NpHOMxKeHHy!O (POpMyJy AIA pow 
BeJI@HHA YeTbIPEX3JIEMCHTHbIX MATPHIL C M€JJICHHO MCHAIOUJMMHCH 3JIEMeHTaM 


(*)n—1 (%)n—s soe («)o = 


«? — a? ? 
ip, (Ses @, + Se ,) : Ps sin DO, 
el \ 2V Dy sin Uo V Dy sin po (l 
wi as 
M21 Cog Say : ) 
P, Fy =|.. sin Ds, 12 (cos @ —————— sin ® 
\ 2-V Dy sinus ; as 2V Dy sin vo ; 


TlonyyenHble COOTHOWCHHA NMO3BONAIOT paCCUHTHIBATh 3HaKOMepeMeHHy 
OKyCHpOBKy B YCKOPHTeIAX MpH Me/IEHHOM H3MeCHeEHHM ee TMapamerTpc 
Unorga npefcrapisetca Oonee yOOHKIM NOMb3OBaTbCA HeTocpeACTBEHHO (pc 
mysou (12) qa nepeMHowKeHHA MaTpHU, Oe30THOCHTeIbHO K HCXOJHOMY JM 
cbepeHiMasbHOMy ypaBHeHnio (1). 


Ilocrynuso 
24 XI 1955 


LIMUTHPOBAHHAG JIMTEPATYPA 


1-E. D. Courant, M.S. Livingston, H. S. Snyder, Phys. Rev.,; 88, a] 
(1952). ? A.O. Teabgoug, Ucuncnenne koneunbix pasnocteli, 1952. 
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Hoknage Akagemun Hayk CCCP 
1956. Tom 109, Ni 4 


PH3BHKA 


H. C. TAPH®bSAHOB » 


CBEPXTOHKASA CTPYKTYPA JIMHHM MAPAMAPHUTHOrO 
PESOHAHCA B NEPEOXJIA)KAEHHbIX PACTBOPAX 
51yt* 58Crt++ YO55Mntt 


(I] pedcmasaeno akademukom I. C. Jlaxdc6epeom 6 III 1£56) 


Buausnve sjepHoro ciwHa Ha pe3s0HaHCHoe MapaMarHuTHoe nmorsourenne 
ObII0 oTKpbiro B 1948 r.C. A. Anprutysepom, B. M. Kospipespim u C. I. Ca- 
AMXOBbIM (1°). Onbirbl OblIH MpOBeeHbl Ha YaCTOTAaX OCILMMIMpytoulero Mar- 
HATHOrO oa mopayka 100 Mr c jocrarouHO pa3Be,eHHbIMH BOJHbIMH 
acTBopamu cose Mn‘ u Cu, rT. e. B ycJIOBHAX, COOTBETCTBYIOULNX 3)- 
(bexty SeemaHa B CaObIX HJM MpoMerkyTOUHbIX Tomax. Ilosxe cBepxToHKast 
CTpykTypa HaOsltOfJasacb B pacTBopax come VO™, Mn™ u Cu** ua uacrorax 
topayka 1000 Mru, T. €. B YCJIOBHAX, COOTBETCTBYIONIMX CJIyUalO CHJIbHbIX 
mone (* 8), 

Hurke coodmaiotca pe3yJIbTaTbI HCCe{OBaHHH CBePpXTOHKOM CTpyKTypbl 
JHHHH TWapaMarHWTHOrO pe30HaHca B TepeoxwlaxKJe@HHbIX pacTBopax 5*!V**, 
88Cr*** wu 55Mn**, mpopeyeu- 

HbIX Ha yactotax 520,:150, 91 RTT 
u 58 Mr mpuH tTemnepatype 
90°K. B kauecrsBe pacTBopu- 


Yacrota B Mrit 


Tejleii HCMO/Ib30BaJIHCb 3THJIO- I eee are | ed | Migper S 
BhIn cuupT Hv ramuepuH. [Ipu- B Moa 

MeHeHHad MeTOuKa Oblsla OnH- g-haxrop 

(Cana B pa6ore (°). J[na rpa- 

WyHpoBkH MarHuTHOrO.§ moma °3MnClo 0,5 1 paliagoeh a cles 
AWMCHOJIb30BaJIaCbh JIMHHA aHTpa- 58Cr(NOs)3 0,05 3,0 4% Ai 8 1.2 
muta (2°). IVC. .| 0,5—0,1| 4:0 1 0,6 ).0,5 120.5 


™ Bo scex Tpex  pacrTBo- 

pax HaOwlojaeTcA 3aBHCHMOCTb 

g-cpakTopa eMHCTBeEHHOrO MaKCHMYyMa KpHBOH PesOHaHCHOPO MOT IOWeHHA OT 

Wacrorbl ocuusaupyroulero moma, g=hv/8H*; ayecb h —nocrosunasg IInau- 

Ka; 8 —maruetou bopa, H* — 3nayeHve HalpsAxKeHHOCTH CTaTHYeCKOrO NOJA, 

orpeyaiollee. MaKCUMYyMy TIOrJIOUleHHA. DTa 3aBHCHMOCTb MpHBeyeHa B Tao. |. 
Kak G6pli0 moKasaHo B paOorax (! 8) ula Cayuad BOJHBIX pacrBopoB *°Mn, 

9KCIePHMEHTaJIbHble JaHHble HaXOJATCA B NOMHOM CorjacuuM Cc TeopHelt 3p- 

(bexta SeemaHa B cuaObIX NOJIAX, T. €. BbIMOJHAeTCAH yCuOBHe 


: ge (Bite tet den baal leh) 
Sr = &e QF (F +1) , (1) 


Tye g,—axtop Jlauye qua seKTpOHHOM OO0/0UKH; F — pe3yJibTup youu 
MOMeHT spa H OOom0UKH; J — pesyIbTHpyIOUMii MoMeHT OOoI04KH H J — CMH 


5 me 6 za 5 —-6 
Jina uona ©3Mn**, umeiomjero ocHoBHoe cocrosHHe °Ss,, J = °/2, f= 
T 


2 
u g=~2. [lostomy quia scex snayenuli F (bopmyaa (1) qaer o, 1, 210 
sHayeHHve g,, M MOATBepKaeTCA OMBbITOM, 


B nepeoxsaxyeHHbix pacrBopax ®Mn** B oOsacTH YacToT 150—91 Mr 

W HYKe (popmysa (1) Tak2Ke XOPOLIO CoracyeTCA C SKCMEPHMCHTOM (cm. puc. la) 

Vimeromleeca pacxoxKeHve Ha yacToTte 520 Mra (cM. ya6m. 1) Mower OpiT: 

OObACHeHO TeM, ‘UTO. 3f/eCcb UMeeT MecTO cilyyal acexra Seemana B TIpo 
TOUHBIX MOJIAX. 

_. FOSHOHETE cocrosuve cBo6oqubix uonop ©V** wm 8Cr*** 4F,,. Onaxe 

JOKasIbHOe B/IeEKTpHYeCKOe Hose HellapoBol CHMMeTPHH «3aMopaxKHBaer OPOHUTy» 


ee 7 | ee Oe 


rae Me os SO men 


Puc. 1. a— MnCl, B cnupte 0,5M/n, v=150 Mru, T= 90° K;6— 

58Cr (NOz)3 B cnupte0,05 m/a, v=91 Mru, T =90°K; 6 —*?Cr (NOs)3B 

cnupte 0,05 m/a, v=91 Mru, T=90°K; 2z2—*VClo B cnoupte 0,5 m/n, 
y= 150 Mru, T=90°K. Ha gotorpapuax jaHbl yABOCHHBIC KpHBbIe 


nosTomy B (bopmysly (1) BMecro J cjlefyeT noycTrapuTb S, BMecTo g,— g-a3 
(PeKTHBHBIH (bakTOp cMeKTpOCKONMYeCKOrO pacllenJieHHsA. 

Han 8Cr*** S = 3/,, [| =%/,u g-~2. Tosromy dopmyana (1) qaer 9.7 
Kak BHAHO H3 Ta6l. 1, Cc MOHMKeHHeM YacTOTH g Aa *°Cr** JelcTBHTeJbHC 
cTpeMuTCA K eyuHHe (cM. puc. 16). MoxHo 3akm0uNTb, YTO ycOBHA ap 
(pexta SeeMaHa B caaObIx Nomax ya *8Cr*** peamu3ytoTca Ha dacToTax 
< 58 Mru. 

Jaa °°Cr*** 3apucumocTb g-(akTOpa MaKCHMyMa MOPJIOMeHHA OT YaCTOTE 
OCILMJWIMpyroulero MosIA oTcytcTByer (J = 0). 

Aaa “V"", eco mpHusts S = "/5, [—=4, Wo 2, mopMyaas (ee 
fp, = 0,6, gp, = 0,4, gp, =O Mu gp =—1. Ha ompire naOmoyaetca equncr 
BeHHaw IWMpOKaA pesOHaHCHaA KpHBaA C Y-(PaKTOPOM, CTPeMAILHMCA TO mepe 
NOHWKCHHA YaCTOTbI K 3HayeHHIO Q,5, YTO, KaK MbI NOlaraeM, CCTb Pe3yJIbTAa’ 
HaOKeHHA TPeX WAMPOKAX MaKCHMyMOB Cc g, = 0,6, g.=0,4 u gp, =1 
TakuM oOpasom, pun %V** ycnopua adpexta Seemana B cuaObIX NOVA) 
OCYINeCTBIAIOTCA Ha uacrotax <100 Mru. , 

Ha uacrore 9580 Mrn mpu temneparype 90°K B mepeoxsaxKeHHBI! 
pacrpopax 0,05 mom/n ®°Cr(NOs)° u *4VCl, HaOmojjeHbl pesoHaHCHble KpHBbI 
MapaMarHuTHOrO NOroukeHHA C IWiMpuHaMH, CooTBercrBeHHO, AH = 260 sper 
u AH = 600 sper. 6e3 paspemeHHol cBepxTonKoli crpyKTyphl. B Kauyects: 
PaCTBOPHTeNA UCMOMbSOBAaICA STHIOBLIN CHUpT. 
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OrcyTcTBHe pa3spelieHHOH CBepXTOHKOM CTPyKTYPbl MOXKET ObITh OObACHEHO 
MaJIOCTbIO KOHCTAHTbI CBEPXTOHKOFO paclielwieHHA, a TaK2Ke TEM, 4TO KpHBaH 
NOTJIOMeHHA pacliMpAeTcA C MOBbILMeCHHeEM UacTOThl. ~~ 
‘| B s3aksoyenne aBtTop Bbipaxkaer OsarogqapHoctb B.~» M. Kospipesy u 
C. A. Anptutynepy 3a o6cyxygeHve u E. VW. Cemenosoit 3a npuroropmenue 
oOpa3ilos. 


@My3uKO-TeXHHYeECKHH WHCTHTYT Tlocrynu10 
Kasancxoro @uauana AKkagemun nayKk CCCP 2 I 1956 


WMTHPOBAHHAS JIMNTEPATYPA 


HCA. Anbtmyaep, B.M. Kogupes, C. fF. Caauxos, DAH, 71; 856 
M1955). 2b. M. Ko3mpes, H3s. AH CCCP, cep. gus., 16, 3B. 5, 533 (1952). 
*=5B. M. Kosupes, Jloxnaq na Beecowsn. copell. MO payMocnexrpocxonnu, Kas3aub, 
Pore oe. bo ochmei der, 1.5. Ene land, Physica, 17,221 (1951). *sMieT in: 
kham, R. Weinstein, R. F. Kip, Phys. Rev., 84, 848 (1951), ®H.C.Tapudgp- 
auos, B.M. Ko3upes, JAH, 98, 929 (1954). 7 H.C. Tapugdpauos, B.M. Ko- 
3bhpes, Yu. 3an. Kasanck. yous. uM. B. WM Yuapanopa-Jlennna, 114, ku. 8 (1954), 
PH. C. Tapugdpauos, JAH, 103, 41 (1955). *° H.C. Fapuodsauos, JAH, 
201, 503 (1955). 4H. C.-Tapugbpanos, Bb. M.Ko3upes, Joxnag ua Beecowsn. 
coBelll. 10 pagMocneKTpockonun, Kasanp, 1955. 
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Jlokaagn Akayemun Hayr CCCP 
1956. Tom 169, Ni 4 


PHSHK 


Usen-koppecnonyent AH CCCP B. B. HEPATHH, H. A. KPOTOBA 
u B. B. KAPACEB 


POJIb 3JIEKTPHYECKMX ABJIEHHA B MEXAHH3ME PA3PYUIEHHA 
HEKOTOPbIX TBEP/IbIX TEI 


B page Halmmx mpefbilymux pador (*) MbI ONMCbIBaIM SICKTPHYeCKHE ABJIC- 
Hud (CBeYeHHe, 3IEKTpOHHad SMHCCHA), HaOwOfaBlINecH HAMM MIpH OTPbIBe 
I€HOK TOJIMMepoB, a TakxKe IIpH paCKaJIbIBAHHM Pa3JIMUHbIX KPMCTAJOB: 
KBaplla, CerHeTOBOM COuIM, CJIObl, PHMca, TypMasMHa HU psa Apyrux. B ofuor 
M3 Hallux cTaTel (*) yKa3bIBalOcb, ITO HaOJOaBIUMHCHA HaMH opPeKT NOIKEH 
6bITh NOCTaBJIEH B CBA3b C MCXAHHYeCCKHMHM CBOMCTBAMM KpHCTaJJa. 

CreveHue Mp pacKaJIbIBaHHH Ha BO3qyxe — ABJIeHHe, OObIYHO OOO3Hayae- 
Moe KaK TPHOOJIOMMHECUEHUHA, H3BECTHO C OYeHb JaBHUX Nop. ONO Habw1O- 
janocb Boiwem mp packasbiBaHHH KaMeHHOM coum HW KBaplla, B. Cepepru- 
HpiM, H. Tesyxycom, JI. A. Uyraeppim u Ap. CucremaTuyeckne ucceqoBpaHns 
3TOFO ABJIGHHA B 3aBHCHMOCTH OT CTPpOCHHA pa3JIMUHbIX MHHeEpaJOB MpOBOH- 
much B. UW. Bepuaycxum u Bb. JIuugenepom (?). 

VU. B. O6peumos (4), paciensana coy (MyCKOBHT) B BbICOKOM BakyyMe 
(10°*—10°° mm pr. cr.), HaOoJa ABeHHe, KOTOpoe, MO HallleMy MHeHH, 
JOJ2KHO CUMTATbCA OCOObIM THIIOM aBTOSJIEKTPOHHOK 9mMuccHH. OuaKo HM. B. O6- 
PeHMOB He Jal OObACHEHHA STOMY ABJICHHIO H He COMOCTABHJI ero C HSMeHEHHeM 
BeJIMYHHbI paOoThl pacileleHHa cosbl A, T. €. C 3aBHCHMOCTbIO A OT JaB- 
JHA OKpy arouse cpefbl, YTO TakxKe HaOOJalocb STHM ABTOPOM. 

YsBemnyeHHe padoTH! pacilenvieHHA CuJIO{bl B BakyyMe OObBACHAeTCH 
VY. B. OOpeuMosbim Kak pesybTaT yaNeHHA aJCOpOUMOHHbIX CIOeB C BHYT- 
peHHUX MOBepXHOCTeH CJIOAbl — COeB, OKA3bIBAaIOWUX PaCKJMHMBarollee eH- 
CTBHe H OCMAONIAIOWMX B3AMMHOE ClleMJeHHe JMCTOUKOB cyObI. Pa6ota pac- 
IeMCHHA OTOXKICCTBIAIACh C NOBEPXHOCTHOH SHeEprvel, MpHYeM CUUTAaIOCD, 
YTO pacieneHve MPOMCXOAUT TOra, KOra MOJICKYJAPHBbIe CHJIbI B TOUKe KOH- 
TakTa O HaxOJATCA:B paBHOBecHH Cc MoMeHTOM M, M3ruOarolllMM JIMCTOK CJ]. 

PactilenmenHe NpOv3BOLNI0Cb NpH BABHTaHHH KJIMHa B 3a30p Mex]ly JH- 
CTOUKAaMM CjHOAbI. ABTOP Clesas pu STOM cvlefyroulee HaGsofeHWe: Np BBe- 
eHHU KIMHA TpeliMHa MOO NpopacTaeT paBHOMepHO HM MeJWIeHHO, HOO xe 
BHe3sallHo, C TpeckoM. [JocnefHee sBneHMe OOBINHO HaOmOaeTcCA B BakyyMe. 
PaBuopecne ycTaHaBJIMBaeTCA He TOTYAC Ke MOcMe BBeeCHHA KWMHA, B aTMO- 
ChepHBIX YCIOBNAX AIA STOO TpeOyeTcs HECKOMbKO CeKYH, a B BbICOKOM Baky- 
yMe axe HeckOuIbKO Hel. M3 mpuBeyenHoro cnefyeT, uTO aBTOp He MHTepe- 
COBaJICH BJIMAHHEM CKOPOCTH Ha paOoTy pacilenJeHuA CHOMbI, BABUTaHue KIMHa 
MW Mpopactanve TpelMHbl MPOMCXOAMO B OTACMbHBIX OMbITAX C pasJHUHOM CKO- 
POCTbIO. OTM, BOSMOXKHO, OOBACHHETCA GoMbIOH pas6poc TOUeK Ha rpadukax. 

B npopeyenubix HaMH OMbITaX NO paci[ereHHIo CO[bI MbI TIpHMeHHIM ApHH- 
IMNHabHO HHy!O MeTOAMKYy, NpwyeM ocoOoe BHUMaHHe OblIO OOpalleHo Ha 
ONpeedeHHe paOorbl pacieneHHA KaK (pyHKUHM cKOpoctu. IIpu 2TOM MBI JO- 
MYCKaJIM, YTO MPH paCKaNbIBAHHH KPHCTAIMYECKUX Te (B YaCTHOCTH CJIObI) 
B 3a30p€ M@XK]y PaciilellIA€MbIMH MOBEPpXHOCTAMM MOryT BO3HHKaTb BBICOKHG 
NOMA (YTO HaOMOAa Taxxe HM. B. OOpeumos) B pesyabTaTe pasfqenenua mpoTu- 
BONOJIOKHIX 3aPAMOB, PACHOJOXKCHHIX B BUe 3HAKOMepeMeHHOM MOsauKH. 

B ompirax, ONMCaHHBIX B OHO u3 HaWIMx crateii (*), Mbt oOHapyxKHIM 
SJIEKTPOHHYIO SMHCCHIO IPH paciilenJIeHHM CyOMbI, THNCa UH Apyrux KpucTasOR 
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3 BLICOKOM BakyyMe (10-4 mM pr. cr.). 91H OMBITHI OBL nopropenbt H. A. Kpo- 
‘oponw WB. B. Kapacespim, npuuem 6p MOJYYCHbI CHAMKH, ACHO yKa3bIBa- 
OMe Ha TO, UTO MAKCHMYM H3JyveHHA HaGmOaeTCA B 3a30pe MeXxKY pacule- 
IIAIOUMMHCH = JIMCTOUKAMH =H YTO NOBepXHOCTH pacKona#TakKxKe H31yUaIOT 
IEKTPOHbI (pe. | a). Baarogapa TIPHMCHEHHOH HaMH MeTOJHKe MbI MOTIH TaK- 


Ke IIpH pacilelvieHHH YTHMCa oTueTAMBO HaGmOLaTD TOHKY!O CTPyKTYpy 
JACIILENJIACMbIX NOBepxHocTelt. Ha 


uc. 1 6 CHIbHO 3acBeyeHHbIit yua- { 6 


TOK COOTBETCTBYeT MecTy, kyqa |) 4 J 
apul HOw, TOHKWe AHHHH — ‘ , 
yyactKu paculenieHHs rurca S ; 7 
IO MJIOCKOCTHM cnaHocTH (30Ha = 
Ipeypaspylienuz,  HalpaBienue S 7 
ACIICIJICHHA MapawwiebHO woc- 7 
<OCTHM ClalinocTu). Ha puce. | 6 2 a ae" = : 
SHIKHbI TOPILbl paSOpBaHHIX BOJIO- 
Ug xv (¢m/cek. ) ——= 


OH rulca (HallpaBmenne pa3- 
JpIBA — TICPpNeHAMKYNAPHO TW1oc- Puc. 2. Pactensenve c0gbI. Np pa3sHpix Aapwe- 
<OCTAIM cnaiuoctw). Takum asx. J — P= 760 mMpr. cr.; 2— 160 mm; 3 — 
OpasoM, pH pacKaJbIBannn LOO Tat = 10 
JapaJMeMbHO MJIOCKOCTAM cnalinocTH HaOwofaeTCH KapTHHAa pasBoOlOKHeEHHA 
wrica. IIpv pasp yWeHHH NepreHANKYJIApHO MJIOCKOCTAM CHaHHOCTH paspbiBaloTCA 
;OJIOKHa, Ce bl pasOpBaHHbIX BOJIOKOH BHAHbI Ha CHUMKe B BHJe CBETVJIbIX TOUeK. 
OcHOBbIBaACcbh Ha HalliHx paOoTax B OONacTM ajresuu (5), MBI MOrJIH mpey- 
[OOXKUTH (MOMycKand aHaIOPH4HbIii MEXaHH3M IpOlecca OTpbIBa), UTO, BO-TepBbIX, 
yaboTa PaceMJIeHHA CMIOMbI NONMKHA 3aBHCeETb OT CKOPOCTH, a, BO-BTOPBIX, Ha 
jee JIOJKHbI BIIMATS TakHe (pakTOpbl, Kak JaBJIEHHe H IpHposa rasa, B KOTOPOM 
[POHCXOAMT pactienenve. 
Jlaa OMbITOB TO pacillerseHHIO CJO{bl MbI NPHMeHAJIM afresHOMeTp Cc Bpa- 
maromlelicad MaCTHHKOH (°), TOMMHHa OTHE ACMOPO JIMCTKA paBHAJaCb HECKOJIb- 
; KMM MHKpOHaMm. K KOHILy JIMCTKa 


¥. ase? noypemmBasics’ rpys M onpesens- 
> jlacb paOota pacilenmeHua m0 
S 4 ypaBHeHuto 

= ~— 

x Pl 

>! A = —> (1 — cosa) 


Tf Si aay Tar? Pci eee ea 0 / 


lg.v (om/cek) WM COOTBETCTBYIOMNLAH CH CKOPOCTb 


v = I/t, rye 1 — AuHa OTpEIBae- 
uc. 3. Pactlemienve c0gbl na Boszyxe (1) HB Molt mosocku, L —BpeMa, 2 — 
proue (2) SAE ae panied pT. ct. d— _ warpy3Kka, S — muomllaqb NomocKu 
H& —Vroj OTpblpa: 

Ha puc. 2 mpescTaBJeHbl KPHBbIe 3ABHCHMOCTH PaOOTH! PacilelJIeHHA CJIO[bI 
T CKOPOCTH IPH pa3JIMUHbIX aBJIeHHAX, B MOrapudpMHYecKOM macilTa6e. V3 
THX KPHBbIX OTYCTIHBO CeyeT (HOMHMO CKOpOCTHOH 3aBHCHMOCTH), 4TO Xa- 
AKTep afre3HOrpaMM pa3JIHYeH TPH pasHbIx JaBJIeHHAX HM YTO C NOHHKeHHEM 
aBJIeHHA paOoTa paciienNeHHA MOBbIMAeTCA AaHaJOrHYHO 3SaKOHOMepHOCTsM, 
aOIOAACMBIM TIPH OTPbIBE MICHOK MOJHMepoB OT MOAKNAaLKH B COOTBETCTBHH 
9JIEKTpH4eCKOH Teopvelt afresuu. IIpu stom B 3aBucuMOcTH A TIpH 3afaHHbix 
oT P (puc. 2) Ha6ofaeTCH MAKCHMYM 3HaveHHA paOoTbI OTPbIBa, COOTBETCTBY- 
INH ONpeseeHHOMy JlaByeHuIo *. 

IIpu paciienseHun ciofbl B aTMociepe aproHa HaOsOfaeTcA NOHMKeHHE 
aOOTbI OTPbIBa 0 CpaBHeHHIO C OTPbIBOM B BOSAyxe. OTO ABJICHHe MMeeT 
(eCTO PU pasMUHBIX JaBJIeHHAX OKpy2xKalomleli Cpeybl (cM. puc. 3). 


* CnemyeT OTMeTHTb, UTO Ha KpHBbIX A == f(P) MpH oOTCaHBaHHH MeHOK MOJIHMepoB 
rT nOsKIalKH MaKCHMyMa He HaOwl0jaeTcaA. 
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XapakTepHo,. uTO cBeyeHue HaOsioaeTcA B OOACTH ObICTpOrO OTPBIB: 
(a —ToUKa, COOTBeTCTBYIOIad Havay CBeveHHs). 

IIpu orpbipe MeHOK MOJMMepOB OT pa3sIMUHbIX NOAKMANOK Tak2xKe HaOJI0 
jlaeTca cBeyeHue B OBsacTH ObICTporo OTpPbIBa B aTMocipepe aproHa. Paspszk 
HaGsOfalorcA B OONACTH ObICTporo OTPbIBa, WIA KOTOPOH MpWMeHHM 3aKO) 
Tlamena u cHuxKenue A B aTmociepe aproua. CuefyeT 3aMeTHTb, 4YTO aprol 
ABJIACTCA MHEpTHBIM HM WIOXO afcopOupyrouluMcs ; rasom. Takum oOpasom, us 
MeHeHHe paSOTbI OTPbIBa B 9THX YCNOBHAX MOXKHO OObACHUTb TOJIbKO Kak BJIMA 

He aproHa HaBeJIMUHHy pa 

pagqHoro noreHumaia mpl 

© Ot NOS) Ae ae, | pasiBMXKeHHR OOKaOK [BOK 

7 HOrO 9JIEKTpH¥ecKOrO CIO 
COOTBETCTBEHHO HH3KHM 3Haye 


6 HHAM TMOTeHIWMala MOHM3aLMI 
Qs aproua. 
& Viutepecho cpaBHuTb C OK 
& CaHHbIMH OMbITaMH M0 paciilen 
mies JIGHHIO KPHCTaJJIMYeCKUX Ted 
> as a rs SD B YACTHOCTH CJIHOJbI, IPOBOLUB 
Pig IWHeCH HAMM OMNbITHI 10 pa3iM 
5 paHHlo pe3HH M HEKOTOPbIX BO 
-6 -4 -2 0 2.  dAOKHMCTHIX MaTepHasoB THT: 
lg uv (cm/cek,) ———> KapTOHOB. OTH MaTepvasbl Mp! 


pa3sjiMpaHHH UX B BakyyMe Hi 

Puc, 4, Paccnoenue pe3uHbI (Ha OCHOBe HHTPHJIbHOTO OOHap yKUBAIOT HUKakHXx cue 

Kay4ykKa). a — P = 760 wo pt. cr.; 6 — 160 mM;6 — JOB 3ICKTPOHHOM SMUCCHH. Pe 

100 mm; 2 — 10 mm; 0 — apron, P = 10 MM pr. ct. | 

3HHa HM KapTOHbI lpecTaBsA10 

co6oro reTeporeHHble CHCTeMBI 

B KOTOPbIX YaCTHIUbI HanOHHTeIA (BONOKHa, CaxKH, KaOHHa HU T. OH. 

3aKJOYeHbI B OGONOUKY, OOpas0BaHHy!O BBbICOKOMONMMepHbIM coeMHeEHHeM 

PaspbIB Ip He CJIMIIKOM BbICOKOM IIpOWeHTe HalOJHHTeIA MPOMCXOAUT MO WIeH 

Ke BbICOKONONHMepa. CreqoBaTesIbHO, B 9TOM Cyyae HET MpHYHH O*KUAaT 

QNeKTPHYECKUX ABCHMH, TaK KaK pa3beHHeHHe MpOHCXOAUT He B MMOCKOCT 
pa3yesa (das. 

Xapaktep kpuBpix lg A = f (lg v) y pesuH Takxe He OOHAPYyKUBAeT Pe3KO 
3aBHCHMOCTH OT CKOPOCTH, IIpHYeM KpHBbIe, CHATHIC NPM pasJIMUHbIX [aBJIeHF 
AX, coBlaylaioT, ATmMocibepa aproHa, B KOTOPOM NpOv3BOANTCA SKCHepHMeHt 
He H3MeHAeT HH paOoTy pasqupanuA HM XapakTepa KPHBBIX. 

CpaBHeHve NOBeeHuA CIHOAbI HW MaTepHasoB Tua pesHHbI (prc. 4) mpH pas 
pylWleHHH HX Ha BOSyxe HM B BaKYYMe HarAHO JCMOHCTpUpyeT CBASb del 
“TPHYeECKHX ABJIECHHH, HaOOMaeMbIX IPH paCKaJIbIBAHHH CJIIOMbI, C Ce MeXaHl 
YeCKHMH CBOHCTBaMH — CBA3b, KOTOPylO CuleyeT OKUAATH TakxKe IPH packs 
JIbIBAHHM ApyruX KPHCTaMIMYECKMX Te U, BO3MOXKHO, MPH paspylieHuu HeK¢ 
TOPbIX TeTepOreHHbIX CHCTeM B TOM CJIly¥ae, eC pasjeAIOTCA BHYTPeHHF 
NOBeEpXHOCTH paspesa (has. 

UYactb sKCNepHMeHTambHO paOoTH! mpopegena H. E. TouprucKoilt. 


Uuctutyt dusnueckoh xumMnu Tloctynus0 
Axalemuu nayK CCCP 3 III 1956 
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Jokaane Akanemun Hayk CCCP 
1956. Tom 109, Ni 4 


PH3SHKA 


JI. K. 3APEMBO, B. A. KPACHJIBHHKOB u Bye B. LIK JIOBCKAA-KOPIM 


O NOPJIOLNEHHH YJIBTPASBYKOBbIX BOJIH 
KOHEYHOH AMIMVJIATY bl B DKMAKOCTAX 


(ITpedcmasaexo akademuxom M. A. Jleonmosuxem 2 III 1956) 


1. B paze paOor, mposeyenubix Ha YacToTax oT 4 4010 Mru, 6blm0 NoKa3aHo, 
GTO KOSPPHUMEHT NOPIOUEHHA YJIbTpa3sByKa B XKHAKOCTAX 3aBUCHT OT HHTeCH- 
cuBHocTu (1°), Yeenmuenne KosppulweHTa MorouleHus pu yBemnyeHnn 
MHTCHCHBHOCTH He OlpefesAeTCH paSBUTbIMH KaBHTAIMOHHbIMH Ipoleccamn, 
Tak KaK POCT NOMIOWLEHHA MpOWCXOAUT aBHO; cpeya, B KOTOpOH pacnpoctpa- 
HAeCTCH BOJIHa KOHCYHOH aMIMIMTYJbl, OKa3bIBaeTCH ONTHYeCKH HycToH (1) u 
KaBHTalna WI BbICOKHX YAbTpa3SBYKOBbIX YacTOT 3saTpyHena (4). B BowHe Ko- 
HeyHOH aMIJIMTyAbl Np pachpocTpanenun B XKUAKOCTH MpONCXOMUT ucKaxke- 
Hve (pOpMBI H BCIeEACTBHe STOO OOpasoBaHHe rapMOHHK (°). O6pasoBanue rap- 
MOHHK JOJDOKHO CONPOBOKAaTbCA POCTOM MOPOM[eHHA, IPHyeM OTHOCHTebHOe 
ybeMueHHe KOSPPHUMeHTAa MOPJOMWLeHHA, CBASAHHOe C OOpa3s0BaHHeM TapMo- 
HHK, JOJDKHO ObITb OOJIbINHM Ha Oomee HH3KHX YacToTax (7). Kpome Toro, Ha 
HH3KHX YacTOTaX YMeHbIUAeTCA BIIMAHHE akycTHYeckoro Teyenua. IlosTomy 
MIpelcTaBAOCb HHTePeCHbIM HCCJIELOBATb NOTOMeHHe BOJIH KOHCYHOH aMIVIH- 
TYAbI C OCHOBHBIMH YacToTamMH HHuxKe 4 Mru *. 

2. Vi3smepenua morsoulenua MpoBoquucb B BaHHe 68 x 10 X 11 cM, 3a- 
TyWeHHOH B KOHLe clloem ryOuaToH pesuHpl. M3ryuatTesem cya Kpyriaa 
KBaplleBad NWacTHHKa C BO3YIUHOH NOLyWKOH Ha HepaOovel cropone ua- 
mMetpom 3,0 cM u AHaMeTpoOM cepeOpAHOoro NOKpbITHA 2,8 cM, BOSOyxKaemMan Ha 
OCHOBHOH uactote 1,5 Mry. Koutyp kBapia OblI HHAYKTHBHO CBA3aH C BbIXO]- 
HbIM KOHTYpOM reHepaTopa, HMeOULero BbICOKOUACTOTHY!O MOM[HOCTb 350 BT. 
Ilpu Halips%KeHHH Ha KBaplle 3 KB B HeNOCcpeACTBEHHOM OJIM3OCTH OT HlacTHHbI 
MHTeCHCHBHOCTb Oblia ~ 18 Bt/cm?. B kayecTBe MpHeMHHKOB yJIbTpasByKa 
HCHOJIb3OBaIMCb pa3JIHUHbIe THIbI Me/lb-KOHCTAHTaHOBbIX TepMonap. PaOounH 
cilai TepMomapbl MoMellasica Ha NOrsoTHTee U3 MATKOM pesHHbl, Hepadoun it — 
B YJIbTpa3BYKOBOM Nove BONH3H OT paOoyero (AIA yCTpaHeHMA OLIMOOK, CBA- 
3aHHbIX C H3MeHeHveM TemMepaTypbl cpeyp). Ja yBeHYeHHA UYYBCTBHTEJIb- 
HOCTH HM Ooee paBHOMepHoro IipwemMa MO ceyeHHIO Ny4Ka HUCMHOIb30BaJIMCb 
TIPHCMHUKH MamMeTpoM 4,0 cM c 25 TepMOlapaMH, BKJIOUCHHbIMH TOCeOBa- 
TEJIbHO. 

TensOBble MeTObI H3MepeHHH B YJIbTpasBYKOBOM Mose cpeHeH MHTeHCHB- 
HOCTH Ha STHX YaCTOTaX HMeIOT PA], MpeHMylecTB NO CpaBHeHHIO C Mbe30- 
QIEKTPHUeCKHMH HU paj[MOMeTPpHYeCKHMH, OCHOBHbIM M3 KOTOPbIX ABJIAeTCA 
OJHOBpeMeHHoe CcoueTaHHe B TeIVJIOBbIX MeTOJaX Hepe3sOHaHCHOro XapakTepa 
TENJIOBbIX IIPHeCMHUKOB, OOJErYeHHA 3allMTbI OT BJIMAHHA AKYCTHYECKOFO Te- 
WeHHA HU GOOMbINOM MHEPMMOHHOCTH TeNOBbIX NpHeMHuKOB. IlocmequaAd IpH- 
BOUT K YCpeHeHHIO BO BpeMeHH (plyKTyalMli MHTCHCHBHOCTH, CBA3AHHBIX, 
BO3MOXKHO, C TypOyu3aliMeH akycTHYeCKOrO TeYeHHA MpH MHTCHCHBHOCTAX 
y u3nyyatena OOmbmux ~1,5—2,0 Br/cm’. Jina yMeHbueHHA pacceaHHA 
Telia 3a CUeT TeMJONPOBOMHOCTH, a TakKxKe BJIMAHUA akyCcTHYeCcKOrO Tede- 
HUA claw TepMonapbl HW MOFIOTHTeb Obl MOMELIeHbI B KalicyJIb H3 360- 


* Sra pa6ora Obwia nayata copmecTHo c C. A. Axmaxospm B 1953 r. 
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Huta. Kpome Toro, HCcNomb3soBaJcA M@HHNYJIAWMOHBBIM = pexKUM: a 
HHe Ha KBapll MofaBalocb B TeyeHHe MpOMexKyTKa BpeMeHH T = 2— O ceK 
(OobUIMHCTBO W3MepeHH MpoBeseHo c t = 2 ceK.). OTO TakxKe MpHBOHO | 
MeHbILeEMY HarpeBaHHu cpefbl B Mpolecce H3MepeHHA (3a IMKJ H3MepeHHA | 
< = 2 ceK. oHO He MpeBbliuamo 1,0—2,0°). AOcomoTHOe H3MepeHHe HHTCHCHB 
HOCTH IIpOBOAMMOCb KaJIOPHMeTPHpOBaHHeM TpH MOMOMMM cocyya J\roapa B Te: 
TouKax, re onpelenssct KOIppuUNeHT NormOMeHuA. OTHOCHTeIbHAA OWUHOK: 
u3MepeHnit He mpeppiuaeT 15—20%. 

3. PesyibTaTbI H3MepeHHA KOSPPUUMEHTA NOTOMEHHA NPMBEeCHb! B Tao. | 
Ha puc. | uw 2 noKa3aHa 3aBHCHMOCTb OT HHTCHCHBHOCTH Kosd¢@uuneHTa 10 
rIOIeHHA B MeCTHIOBOM cnupTe, ranuepuHe MW TpaHctopMaTOpHOM Macyle 
Ucnoub3yeMble %KHJKOCTH, 3a HCKJIOUeHHeM, pasyMeeTCa, TpanccopMaTopHor 


MacCJla, ObIIM YUMCTBIMY JVJIH aHaJIu3a. 
TaoOnmuna 1 


Palay es OA ates 
1 *, srjem? | 2%7,1/cM a isy C: r*, prjem? | 2ei, 1/¢m y2 t, °C 
ceK?/CM ceK?/CM 
ITHAOBHH cnupT 96% 1,33 0,10 4450 17 
Maatte rs) Orr 4890 20 
amity apr**| 0,0025 110 20 24 eS 5780 20 
9 0,075 3340 20 ac. | 0,28 12440: jf, 20 
0,93 0,065 2890 21,5 
pest 0,084 3740 21,9 JlecTuHANMHpOBaHHAA BORA 
AS 0,075 3340 21,5 Mannie 
1,8 0,121 5380 21,9 lamnautygp*} 0,00103 46 20 
1,86 0,107 4760 21,9 0) 0,012 530 20 
dss 0,118 5200 20 4,0 0,015 670 
2,20 0,095 4220 21,5 4,7 0,029 1290 20) 
ays. 0,159 7070 2A 7,0 0,024 1070 
3,7 0,168 7470 21,5 9,0 0,038 1690 19 
Toayoa MypaBbuHaga KuCTOTAa 89% 
Maapie 1,0 — * 39909 23 
amumuty qp**| 0,0036: 160 20 OLOVATES TT ye 
4 0,043 1910 Ay) 
oe OOS: pe ah YkcycuHaan KucsoTta 80% | 
ALG 0,068 3020 20 a 
7 f Bt = 11370]. 349 
de 0,06 2670 20 , fo Sate v2 


* TIpuBeweHbl 3HaveHHA HHTCHCHBHOCTeli JIA CepeAHHBI yyacTKa, Ha KOTOpOM ompe- 
Teen KOIPMuUHeEHT NOTMONLeHHA. 
SHayeHHA 2% /v? NpH MaJIbIX aMIINTYZax B3ATHI 3 (8), 2x) paccuuTanb! Ain 1,5 Mri. 
Usmepeuna MpoBe eb! Nbe30ICKTPHUYeCKHM IIpHeMHHKOM. 


YpemnueHne KOSPPHUHEHTA NOTMOMEHHA Ha [Ba NOpAAKa pH HHTeHCHBHO: 
cTH ~4BT/cm” 10 CpaBHeHHio C KOSPPNUNEHTaMH, OMpeeeHHBIMH Tp MavIbId 
aMIIMTY ax, HaOOfaeTCA B STHOBOM, METHJIOBOM ChupTax wu TOMyoNe, He: 
CKOJIbKO MCHBILUee B JICCTHIIMpOBaHHOH BOfle H HESHAYHTeIbHOe B BASKHX KU: 
KOCTAX: TpaHchopMaTOpHOM Macyie Hu TaHuepHne. KosdduunentH moro 
MeHHA Tp HHTeHCHBHOCTAX NopsqKa | Br/cm® B yKcycHOH uM MypaBbHHOt 
KHCJIOTAX XOPOMO MOKATCA Ha SKCTPAaNONHpOBaHHble KPHBbIe 3aBHCMMOCTH ¢ 
oT v, TouyueHHble I]. A. Baxyaunpm (°). 

4. Jlax onpeyeseHust BAMAHMA KaBHTaMM Ha STO YacTOTe B HeKOTOPbI> 
XKUAKOCTAX ObIVIM MPOBe[eHbI H3MepeHUA MOPNOWeHHA pH MOBBILIeEHHON 
CTaTHYCCKOM [aBJeHHH. PKMKOCTH 3aJIMBaJIMCb B aTyHHy!O TpyOy Cc BHYTpeH! 
HHM j\MaMeTpoM 4,6 cm juno 41 cm, Ha He KOTOpPOH Obl pasMerier 
KBapleBbIit U3tyyaTemb Ha 1,5 Mr. [lepeqpuraromniica IIpH MOMOULM BHHTO) 
BOrO HITOKa MOPUleHb HEC Jep2KaTeb C S30OHHTOBBIM KallcyJIeM, B KOTOPON 
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Ha pe3HHOBOM MOPJOTHTe Je pasMelllaJIMCb paOouHe Cia Me){b-KOHCTaHTaHOBbIX 
Tepmonap. TlopepxnocTb mMopiiHa, oOpaennaad K u3ayuaTeo, Obiua 3ardy- 
mena JIMCTaMH BaKyyYMHOH pesnubl. Ilarpy6ok MaHomerpa mpucoequnsaca 
K TpyOe B HeMocpeAcTBeHHOli Ou30cTH oT H3ayuaTeta. Mgmepenusn norsome- 
HHA B METHJIOBOM CIIMpTe H BOJOMPOBOAHOH BOe IPH U36bITOUHOM JaBJIeHHH 
15; 10; 54 OxI’/cm® nposoguaucb, Kak MH u3MepeHHa IIpH aTmMoc(bepHom 
AaBJeHHH B BaHHe, B MaHHIlyJIALMOHHOM pexkume c t= 2 cek. npn V = 2 KB 
(HHTeHCHBHOCTh y H3uayuaTend ~7,8 Br/cm?; amnsauTyya akycruyeckoro 
MaBNeHuA Po —& (2p9Col)'2? = 4,85 arm. Aaa Bob). PasHnupl MexK)ly Torsonye- 
HHe€M B METHJIOBOM CHpTe pH H30bITOUHOM JaBsleHHH 15 KI /cm? un G6e3 u3- 
ObITOUHOrO aBJIeHHA He OGHapyxKeHo. 
B BO,ONpoOBOAHOH Boye 9Ta pasHuna 
J@XHT B IpeyewaxX OWMOKH H3Mepe- 
HHA. SOTO NO3BOuIAeT CUHTATb, UTO Ha 
yacrote 1,5 Mru, mo kpaiineli Mepe 3a 
BpeMA t=2 cCeK., KaBHTalWA MmpH 
MHTCHCHBHOCTH NOPs{Ka H€CKOJIbKHX 
BaTT Ha | cM? He ycrleBaeT pa3BHTbCA. 


4 Or/cm? 5 
Puc. 1 Puc. 2 

Puc. 1. 3apucumoctb 2u;/v? oT HHTeHCHBHOCTH B MeTHJIOBOM cnupte, H3MepeHHan: 1 — TepMo- 
SuleKTpHuecKHM NpHeMHHKOM (f= 21°); 2 — nedkpaHHpoBaHHbIM pagnomerpom (¢ = 16°); 


3 — paccuutanHas 10 Moxey u Youuecy (?) 


Puc, 2. 3aBHcHMocTb 2%,/v? oT HHTeHCHBHOCTH. / — B ramuepHHe (¢ = 20°); 2 — B tpanctbopma- 
TOPHOM Macyie (¢ = 19°) 


Tlockombky OOJIbUIMHCTBO H3MepeHHH MOPJIOMLeHHA ObIIO MpOBeseHO C t= 2 CeK., 
MOXHO CUHTATb, YTO 3HAUHTeJIbHOe YBeJHYeHHE MOTJIOWeHHA He ONpesessneTca 
pasBHTOH KaBHTaliveH. . 

5. Ha norsioujenue yJIbTpa3sByKOBbIX BOJIH KOHeUHOM aMMVJINTYAbI B XH KO- 
CTAX OKa3bIBaeT BJIMAHHE HCKayKeHHe (POPMb! BOJIHLI B Mpowecce pacipocrpa- 
HeHHA HW MOABJEHHA 3a 9TOT CUeT rapMOHHK (?, °). CormacHo (?) KosdcpHHeHT 
2a; KOTHOCHTeJIbHO YCTOHYHBOM» BOJIHbI KOHEYHOH aMIIJIHTYbl C KpyTH3HO!i 
(ppouta § paBeH 2a; = 2Ro%, re % — KOS PHUMEHT NOPJOMEHHA MpH MavJIbIx 
AMIIIMTY aX; OTHOCHTeJIbHOe yBeJHYeHHe KosPpuuMeHTa NorsoweHnia Ro = 


B d 2> ON 
a (> nP ow +0, 1aoncdh) (0,1 a pgcor) 2 (npennonaraeres 3aBHCHMOCTb jaBuie- 


B 
HHA OT CKATHA S B BHC p= Pp + AS+ +5"); P) — aMniuTya 3ByKOBOrO 


JaBJIeHHA; 82) — daxrop, OlpeyesAIOMMH Mepesadyy 9HeprHuH OCHOBHOHM BOVJIHbI 
TapMOHHKaM; py) — IJIOTHOCTb; Cy — CKOpocTb; 4— HHa BosHbI. Ha puc. | 
IIPHBeCHbI IKCIEPHMeCHTAJIbHaA 3aBHCHMOCTb KOSPNUMEHTA MOPJIONLeHHA B Me- 
‘THJIOBOM criupte (KpHBax /) H paccuHTaHHad MO 3TOH cbopMyvle pH d= 0,01 (2) 
u B/A = 6,6 (") (KpuBaa 3). PacxomjeHve Mexjy TeopeTH¥eCKHMH H SKCTIC- 
PHMCHTAJbHbIMH 3HAUCHHAMH JI@2KUT JaleKO 3a MpeewaMH OWIMOKH H3Mepe- 
Hui. OTMeTHM, OJHaKO, YTO HEKOTOPbIe KaYeCTBEHHbIe 3aKOHOMEPHOCTH TIpH- 
6nMuxKeHHOH TeopuH DoKca u Youseca (?) BbInOmHAIOTCH: 1) B Ipefesax OWMOKH 
W3MepeHHA OTHOCHTeIbHOe yBeHYeHHe Kos ppPHUMeHTa MOPsOUleHHA Mpomop- 
UHOHaJIbHO akycTHuecKoMy jlaBseHuio, 2) JIA xHAKOCTeH, HMeIONINX HeOOJIb- 
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IUHe % (9ITHJIOBbIMT H MeTHJIOBbIi CNUPTbI, TOJYOJ, BOa) OTHOCHTeIbHOe yBe- 
siMueHve KosPPHIUHeHTA NOPOMeHUA OOJIbUe, YEM B XKH[KOCTAX C OOMbIUHMH % 
(TpaHcopMaTopHoe Maculo, riMMepHH). CiefqyeT Take OTM€THTb, YTO OTHO- 
CHTeIbHOe YBeMYCHHA NorsouleHua Ha yacroTe 1,5 Mrm Oombule, YeM IpH- 
BeJeHHbIe B JIMTepaType JjaHHble JIA Ooee BbICOKMX WACTOT, STO CileLyeT 
H W3 MpwBeyenHoro cooTHomeHuaA ja Ro. [pu cpaBHenuu KospPulHeHToB 
MOF JIOULeCHHA, BIPOUeM, CJIeyeT HMeTb B BUY, UTO H8MePHTeJIbHbIC METObI B ete 
YUHTbIBAA KHEMOHOXPOMATHUHOCTb» BOJIHbI KOH€YHOM aMMVJIMTYbI UH BJIMAHHE 
aKYCTHYeCKUX TeYeHHH, HECBOOOJHbI OT HEKOTOPbIX HeJOCTATKOB. 

TakuM oOpa30M, 3HauNTesmbHOe yBemMyeHHe KOSpPUUMeEHTA MOYJOe- 
Hua Ha yvactote 1,5 Mri He MOXKeT ObITb MOJIHOCTbIO OTHECEHO 3a CUCT HCKAKE- 
HHA (POpMb! BOJIHbI, CBASAHHOFO C HEJIMHEHHOCTbIO YpaBHeHHA ABYXKCHHA WH COOT- 
HOWeHHA M@eKy cKaTHeM H JaBeHHeM. CpaBHeHHe H3MepeHHH, MpoBeseH- 
HbIX He9KpaHUpOBaHHbIM OT akycTMYecKorO TeyeHHA payMometpom (pxe. |, 2), 
C TEpMOIJIEKTpHYeECKUMH H3MepeHHAMH TOKa3bIBaeT, YTO MOTepH Ha OOpasoBa- 
HMe€ aKYCTHYeCKOrO TeYeHHA MOFYT BHOCHTb CYIMICCTBeCHHbIM BKJay, B T0- 
ruomeHHe. OtTcyTcTBve 3HauvTeIbHOrO yBeIHYeHHA KOSPPMUMeHTa NoOrowye- 
HHA Ha STHX YaCTOTaX B MYpaBbHHOH HM YKCYyCHOM KMCIOTaX, MO HallleMy 
MHEHHIO, HE MOXKET CYKUTb JOCTATOUHBIM OCHOBAHHeEM JIA HCKJIIOYCHHA U3 
PpacCMOTpeHHA peaKCallMOHHbIX MOTepb B BOJIHe KOHeEYHOH aMIVJIHTyJbI. 


JJa6opaTopua aHH30TPOMHEIX CTPpyKTyp Tloctynuso 
Axaylemun Hayk CCCP 28 II 1956 
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PH3SHKA 
Akayemuk HW. K. KHKOHH u 10. A. BbIKOBCKHH 


O NOMEPEYHOM ®OTOMATHUTHOM IPPEKTE 
B n- HU p-TEPMAHHHK 


1 

B (*) oHMM u3 Hac ObIIO MOKa3aHO, YTO Np OcBeMleHHH NOJYMpOBOAHHKa 

S3aKMCH MejIH), HAXOMUerocH B MarHHTHOM Tose, KpoMe o6plMHOrO (poromar- 

AMTHOTO seKTa, HaOMoJaeTcA elle Tak HasbIBaembili «NONe€pedHbIi» choTo- 

MarHUTHBIM = 9dppeKT. 

: OGbIUHBI (OTOMArHUTHBIM sppeKT, KaK H3BeCTHO, 3aKmIONAeTCA B TOM, 4TO 

IpH OCBeLIeHHH B 

1p IeHHH B HalipaBsleHHu OCH Y OOpasila, MOMelleHHOrO B MarHHTHOM 

Toe, HallpaBJeHHoro no ocH X, B HampaBseHuu ocu Z BO3HUKaeT 93/IC IIpo- 

? 

NOPUHOHAJIbHaA HalpAKeHHOCTH NOA 

Al. Ecau xe, Kpome cocrapmarouleli 


Puc. 2. p -repmanuit. J — ¢ =+20°; I/Z— 
i= —)°: OL Per 100° 


noua Hy, umMeetca cocraBusioulaa;;Hy, TO BOSHHKaeT elle HW 9c B Halipa- 
paeHuH X, MponopunoHaibHaa Mpouspefenuio HxHy, B 9TOM 3aKsiouaeTCA 
fonepeunblii (hoTOMarHHTHBI adpdpeKr. | 

 OuepusHO, 4TO AH HaOmOeHHA STOrO apdekTa cyleyeT, paciONOxKUTb 
vecuelyembili oOpasell B Bue MOCKOM MpAMOYTOJIbHOM WaCTHHKH MOfl yrJioM & 
K HanpaBsennw noun H (cm. puc. 1). Torga mp oOcBelleHHH MacTHHKH B 
Hampapsenuu L mMexkjly 91eKTpoqaMu Bou B’ Bo3sHuKaeT (OTOMarHHTHaA IC, 
MponopuHonaibHan Hy, a Mery IIeKTpO,aMu A u A’ —nonepeunas coto- 
MarHuTHad 9c, MporopunovaibHad H,Hy = H’ sin 2«, B TakoM uMeHHO Buje 
uU Obl MOCTABJICHbI OIIbITbI, Pe3YJIbTATbI KOTOPbIX W3NaraloTCH HIKE. 

Uccnefyemble oOpa3iibl MpecTaBsAaIM COOOH MIOCKHe MaCTHHKH pa3sMepOM 
12 x 6 X 0,8, BbIPesaHHbIe U3 MOHOKPHCTaJia TepMaHuA (yHembHOe CONpOTH- 
BuleHHe oOpasios 45 oM-cM Jia p-repMaHua Hu 40 OM-CM Is n-repMaHHs). 

O6paslbI MOHTHPOBaCcb B CTeKAAHHOH TpyOKe Ha ume. TpyOKa c 06- 
pasiamu MoMellasiacb MexKAy MOOCaMH OOMbINOrO SeKTPOMarHUTa, Bpatte- 
HMeM Ultucba OKOMO erO OCH MOKHO ObIIO MCHATb YTOM MeKY MJIOCKOCTbIO 
oOpasila HW HallpaBsieHweM MarHuTHOrO MOA. 

Kak H cileqopaio omKuaTb, BeEMMINHA ToMepewHon 9c (MexAy 91eKTpO- 
mamu A u A’) papHanach HyOTpH «=O uM JocTHrasa MaKCHMAaJIbHOrO 3Ha- 
yeHHA mpH « = 45°. 

BecbMa cBoeoOpasHolt OKa3aslacb 3aBHCHMOCTb MonepeyHon (poTOMarHuT- 
Holi 3/\c OT HallpsxKEHHOCTH MOA, KOTOpas MpectaBsena Ha puc. 2. IIpu Mavbix 
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flomax 9Ta 3c E, Kak M OmKUJanocb, NponopunonanbHua H?. IIpu Oompuin. 
NOAX Ha XapakTep 3aBHCHMOCTH 99C OT HalpA2KeHHOCTH MONA CYMeCTBCHHO 
BIIMNAHHE OKA3biBaeT TemMepaTypa OOpasia. I]pu KOMHaTHOM TeMMepaType Be 
JIMUHHa 9/[C MOHOTOHYO yBesMUMBaeTCA C YBEIMYeHHeM Moa (KpuBaa /), a Hp! 
6onee HH3KHX TemMepatypax (KpuBble // u J//) ona MocruraeT MakCHMyMa 
IIpOXOAUT Yepe3 HYJb U, HAKOHEL, MEHACT CBOH 3HAaK. IIpu u3mMeHeHHH Halpa 
BJIGHHA MArHHTHO"PO MOJA BeHUH 
mG Ha WM 3HakK MoMepeywHoH 9c coxpa 
HAIOTCH TIpH BCe€X YCJIOBHAX. 
Hamps2KeHHOCTb MarHuTHor 
M10JId, COOTBeETCTBY!OWUlaA MaKch 
MaJIbHOMY 3HaYeHHIO 9]C, YMeHb 
iaeTCA C MOHHKEHHEM TeMIe 
paTypbl OOpasua (BO3MOXKHO, YT 
WIA HaOm0eHHA MaKCHMyMa 93], 
IpH KOMHaTHOM  TemilepaTyp 
HMeBIUeroca B HallleM pacnopa 
*%KCHHH TMOJIA ObIIO HEOCTATOUHO) 
B cBa3H Cc 9THM MbI HCCJeRO 
Bald TeMMepaTypHy!lo 3aBHCH 
MOCTb TlonepeyHoro (pOTOMarHAT 
Horo adpekTa, KoTOpad mpelcTaBi 
Puc. 3. / — perepmanuli, /]—n-repmanuf. H= JI€Ha Ha PHC. 3 QA p- i n-rep 
= 20 000 9pcr. MaHHa. | 
CyjecTBeHHO OTMeETHTb, 41) 
Jia p-repMaHuA NonepeyHan (POTOMarHHTHAaK 9c [BaxKbl MEHAeT SHAK, MPG 
XO Yepes MaKcHMyM. J] 1A N-repMaHuaA B HCCIEAOBAHHOH O6sacTH TemMeparTy\ 
H3MeHeHHA 3Haka addeKTa He HaOwiofaerca. 
BesmuunHa monepeyHow (pOTOMAarHHTHOH 9c, pasyMeeTCH, 3aBHCHT OT HH 
Te€HCHBHOCTH OcBelleHHA (pH MasOH HHTeHCHBHOCTH 9c MponopuvoHalbH 
MHTeHCUBHOCTH OcBenleHHA). OcoOnlit HHTepec NpescTaBAAeT TO OOCTOATEMbCTBG 
4TO IPH YBeMYeCHHH HHTCHCHBHOCTH OCBeeHHA OOpa3sila MaKCHMyM Ha KDI. 
BOM 3ABMCHMOCTH 3c OT MarHHTHOPO MOJIA CMellaeTCA B CTOPOHY O6JIbIUHX n¢ 
JeH. QTO o3sHayaeT, YTO MPH ONpeseseHHOM 3HaYeHHH HalipsAxKeHHOCTH M0 
HM TeMMepaTypbl H3MeHeHHe MHTCHCHBHOCTH OCBeLeHHA OOpa3ila MmpHBOL 
K W3MeCHeEHHIO 3Haka 9pdexKTa. i 
Cka3aHHOe OTHOCHTCA TONbKO K OOpa3slaM p-repMaHHA. OObIMHBI core 
Mar HTHBIM adpiekT B Tex 2%e OOpasiax He OOHapyXUBaeT YKaSaHHbIX AHOM’ 
wi. 
TlonepevHbit (POTOMarHUTHbI stppekT, MOBHAHMOMY, ABJIAeTCH pesyJIbTAaTC 
OTKJIOHEHUA HOCHTeNeH TOKAa, JIBHXKYIMXCA B HalpaBleHun cboTOMarHH] 
HOU ue (HeECMOTpA Ha TO, ¥TO 9eKTpoyEI Bu B’ He 3aMKHyTHI Ha BHeLIH 
Ielb). 


-500 


Tlocrymus0 
23 III 1956 


UWMTHPOBAHHAS JIUTEPATYPA 
1H. K. Kuxoun, JAH, 8, 418 (1934), 
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Joknzage AKkanqemun HayrK CCCP 
1956. Tom 109, Ne 4 


' PHBSHKA 


A. Tl. KJIKOUAPEB, B. H. ECEJIBCOH u akayemuk AH YCCP A. K. BAJIbTEP 


| H3Y4EHHE PEAKIUHH He? C JEATPOHAMH 
| Hsyuennio sfepHoli peakuHH, BOsHHKalouleli B pesyubTaTe 6omOapAupos- 
KM JIerKOrO H30TONA TeJHA MeHTPOHAMH, MOCBAINeHO 3HAaUHTeNbHOe UnCAO 
pador (*,4). Oguako Ao cux Nop pesyabTaThI, nomyyeHHbie PpasJIHUHbIMH aBTO- 
emu, 3aMeTHO pacxofsatca. Mbl u3syyanu dbyHKuMIO BOsOyxAeHHA peaKuuH 
He (dp)He* HM HSMepaJIM aOcOOTHOe SHayeHHe ceYeHHA 9sTOl peaKUMH B 
1953 r. (°). 
| Zlevirpoust, KOTOPBIMH ComOapAMpoBaacb MHIIeHb, YCKOPAMHCb B BBICO- 
KOBOJIBTHOH pa3spANHOH TpyOKe SeKTpocTaTHYecKorO TeHepaTopa, BbICOKOe 
HallpaxKeHHe Ha KOTOPOM OblIO cTa- 
OUM3UpOBaHO TipH MOMOWM KOpOHH- 
pylouero TpHOa HM H3MepsJOCb re- 
HEPHPY!OWlHM BOJIbTMeTPpOM TIO Cxeme 
KomnencauHu. TenepupyroulMi BovbT- 
MeTp rpayHpopasicad m0 pe30HaH- 
CHBIM MaKCHMyMaM ()YHKIHH  BO3- 
Sy KACHH A peakuuu F4? (PD, aOR. 
Mbt NOJb3SOBaIHCb 3AaKPbITOH rasoBol 
MHIN€HbIO, TOSTOMY HalipaxKeHHe Ha 
KOHJyKTope 9JIEKTpOCTaTHYeCKOFO 
CKOpHTeIA  HeINOIHOCTbIO  olpeje- 
fiseT SHeprHto JeliTpoHoB, c KOTOpO 
DH B3aHMOJeHCTBYyIOT C SApaMH MH- 
meHu. Heo6xoumMo yuuTHIBaTb moTepH 
>Hepruu JeHTpOHOB Tp TpoxoxKenuu 
4X uepe3 NepeKpbIBalollyio ovbry. 
damu puMeHsaacb aJIIOMHHHeBan 
pompra TomuHHOIO NOpsAgKa 5 p. Bol- 
Sop (bombrH TaKOH TONMMHbI (a He 
MeHbINe) OOYCIOBJIEH TEM, YTO HCIOJIb- 
OBaHHbIM HaMH YyCKOPHTeIb MOr JaTb 
7CTOMUNBOe HallpAKeHHe C JOCTATOUHOH 
WIA MpopeseHHA OMbITa CHO TOKa, 
boKy CHpOBaHHOPO Ha MHILNeHH, He HDKe 
00 xB. Tlosromy HauMeHbuiee 3Haye- al 1. CxeMa KaMepbI-MHIeHH H CyeTUHKA. 
= — HOHHBIM myyoK, 2—ombra, 5 —3acs0H- 
iwe 9HeprHH JeliTpOHOB COCTAaBIACT 4, 4 — xpapnepoe ctekio , 5 — paphop, 
[50 K9B, CCIM MOJb30BaTBCH MOJI€KY- 6 — usonatop, 7 — caiofa (4p), 8 — maa- 
Isp HOU cOCTaBJIAIOWUeH HOHHOTO NyyKa = THHA (d =—0,1 mm), 9—crexno, 10 — 
$. Dasa MeHbUuMx SHeEprult MpMuIOCcb BSED EASE TETS 
IPHMCHHTb TOJCTHIE (POMbrH. 
 Tosuna coubr onpesemsetca ABYMA ciocoO6amu — HelocpesCTBeHHBIM 
[3MepCHHeM Ha ONTHYECKOM TOJICTOMepe WH BSBeLIMBAHHeM. OG6a meToja Jla- 
[M SHAUCHHe TONMMHbI UCMOMb3OBaHHBIX Hamu (our 5,1 p C OTKMOHCHHAMH B 
13%. Onpeyenenue notTepb 9Hepruu B 9TUX PUrypax MPOUSBOAMMOCh MO qaH- 
tim [lapkuucona u Ap. (°) u Bapuay (*) B OOmacTH MaJIbIX 9Hepru H 110 Bote 
8) npu Compuimx sHepruax — cBbie 400 KB... | 
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YruepoHOl MIeHKH, NPOABJAIOMeHCA B CBASH C Kp€KMHTOM NapOB MacJ 
lia (pobre MO NYYKOM, HAMM He OOHAPyXKeHO Mp MOTHOCTH TOKAa B 1» a/MM 
¢ KOTOpO!i MbI paOoTanH B OOaCTH MaJIbIX 9Heprui. OOmlan OWIMOKa B ONpey 
jleHun SHeprult qelitpoHoB cocTaBua + 30 K9B AA 9Hepruli B OONacTH pes 
HaHca KpHBOH BOsOyKeHHA. 

CxeMbl MHIUe€HH M CUeTYMKAa, PCTHCTPpuMpoBaBiero %-YaCTHUbI, BOSHAKAIOUM 
B pesyulbTaTe peakKUHH, NpeAcTaBseHb! Ha puc. 1. OOmut HOHHBIM WyYOK ycK 
PCHHbIX JeHTpOHOB NpOXo_u MarHHy 
Hb aHasu3aTOp, H HyKHaA erO KOMM 
HeHTa HallpaBJiAJlaCb B 3aKpbITy!O Tras 

90°, BYy!0 MHUI€Hb Yepe3 KOJJHMATOP, OFpi 
mOapnjctepa- | Fpesr * | Tox mastopst — uerHpii ABYMA AuadparMamMu Mami 

ere tpom | mm. IIpo#ga JononHuTeIbHy 
juacbparmy uaMeTpoM 4 MM c NOTeHI 


Ta6auua 1 


55,02,7 | 400-710 1952(") aJioM Ha Heit —180 B, nyyoK JeliTpoHc 
mente recten ena. nonayaJI B MHINCHb Yepes OTBepCTI 
63,4+3,2 435+30 Hacrosmasz 

pa6ota J\MameTpoM 3 MM,3aKJIee@HHOe aJIIOMHBM! 
19,0-+7,9 430 1954(*) Bol dboubro. J[HOM KaMepbl MUIUer 
99,641, 1 427 1955(°) ABJIAJIOCb KBapleBOe CTeKIO, TMO03Bi 


JIABUUee YCTAHaBJIMBaTb MHIUCHb MO OC 
Wy4Ka. &-4acTHUbI peakKUMH PerHcTpHpOBaJIMCb CUeTYHKOM, BXOJHOE OKOUIE 
KOTOPOrO ObIIO 3aKseeHO CIHOAO;0 TomMMHOK 4 p. Hepeq Tem Kak nomaci 
B CUCTUMK, &-4aCTHIbI! Mpoxoqunu «MHHyIo» AuapparMy pasmepe 
3,1x 7,2 mm. I]pumeHenne ; 


«JIMHHOW» [vadparMbl BbI- m Cupn | 
3BaHO TeM, YTO MPH Maybix “76padun | 
SHeEpruaAX HOHHbIM MyyoK 60 | 


BcleqCTBHe MHOroKpaTHOrO 
paccesHua Ha (Pobre orpa- 
HHYMBAeT S*peKTHBHBIM OOb- 40 
€M MHIUeHH B Bue KOHYca, 
KOTOPbIM 110 JHaMeTpy OCHO- 
BaHHA JOJIKeH ObITb BEeCb 
BUeH 3 WeHTpa eTeKTopa. 

Ha yTH a@-WacTHUbl Mor 
NOMelMlaTbCaA 9KpaH, pH Mo- 
MOH KOTOporo H3MepssICcAa 0 
«POH» CueTUHKA. 

B KauecTBe MHINeHM Hc- 
MOIb3OBasaCb Ta3OBaH CMEC | Puc. 2. 3aBHcHMOcTbh MNomepeyHoro ceveHHA peaky| 
He‘ u He? c Konnentpanuei He8(dp)He* (6 = 0°) or sHepruu JeiitpoHoB. a — ua} 

0 peno na Dt ; 6 — na DH*; ¢@ — na Dt 
nocneqnero 57,6%. Kamepa ? 
MHIUe€HH 3anOHANaCh STO 


CMecbiO 2O aBseHHa O0—56 mM pr. cr., KOTOpoe H3MepANOCh pTYTH 
MeTpOM C TOUHOCTHIO + 1%, Vcnonb3s0panHad HaMH resMeBad cMecb 6 
Nosyyena NYTeM NOCMIeROBAaTebHOrO OOorallleHHA HCXOMHOM cMeCH Cc KOH 
Tpalneli He’, paBHon 2,4%, MeTOOM, ONMCaHHBIM B paGoTe Gd ba 

Monnet TOK usMepsaica MHTerpaTOpoM ToKa NpHcoequHeHHeM Hemocr 
CTBCHHO K KaMepe MHINCHH, KOTOpas Oblla SCKTPHYeECKH U3ONMpoOBaHa | 
OT KOJJIHMaTOpa IyuKa, Tak MW OT CueTUHKa &-YacTH. SarpasHeHHOCTb Jer 
HbIX IYYKOB HOHAMM BOopoya onpefeiamacb MeTOJOM JMCCOUMalMU KOMI. 
CHBIX HOHOB Ha TOHKUX doubrax. [Ip stom oKasgaslocb, uTo nyyoK Dz ¢ 
YHCTBIM. Tluddepenunanbyoe monepewnoe ceyenne peakunu He3(dp)He* nog 
nom 90° K HanpaBseHnmo JelitpoHHoro nyaKa U3MePANOCb HAMH HeECKOMbKO 
C HCHOMBSOBAHHEM PaSIHYNbIX COCTABIAIONIMX JelitponHoro myuKa. 


500 7000 7500 kab 


Ey ——— 


* Konuentpanua He® onpenenena H. E. A 
. E, Anexceesckum B 
nem AH CCCP c tounoctaio + 1,5%, REE Ray 
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PesyJIbTaTbI STHX U3MepeHUii mpescTaBsenbl Ha puc. 2, re no ocH abcuucc 
OTMORKEHA SHEPIHA eHTPOHOB B KHJOIIEKTPOHBOMbTAaX, a MO OCH OpAMHaT — 
aupepenuManbHoe ceyvenue B MHJWIHOapHax Ha crepagquan. Kak culejlyer u3 
TOTO pHCyHKa, (PyYHKUMA BOSOyKeHHA MMeeT PeSOHAHCHbHi MAKCHMYM IIpH 
Heprun Helitpouos (435 + 30 K9B). OrmeruM, UTO STOT pesOHaHCHbIii MaKCHMYM 
bIJI HAMH BMepBble NOYYeH B IpesqBapuTeNbHOK padore B 1949 r. Hamuuue pe- 
30HAHCa CBHJeTEIbCTBYyeT O TOM, UTO peakuna He*(dp) Het uyer c o6pas0BaHHnem 
ocTaBHoro spa Li’, uMmeiomero Bos6yxKeHHbI ypopeHb 16,8 Map. A6co- 
MOTHOe 3HaYeHHe TNOMepeyHOro CeueHHA peaKWHH B pesoHaHce paBHO M0 
HauiMM H3MepeHHaM 63,4 + 3,2 MuumMOapHa Ha eTepaquan. 

B saksouenne MpHBo_uM B Tada. | AudepenuMabubIe CeUeHHA B pesoHaHce 
nox 90°, mowyyeHHble pa3sMUHbIMH aBTOpaMH. 


@y3nKko-TexHHYeCKHHt HHCTHTYT Nocrynuao 
Axajyemun nayK YCCP 17 XI 1955 


UHMTHPOBAHHAS JINTEPATYPA 


fale w~honner, J. P. Conner,,A.B...Lil1ie, Phys. Rev., 88, 473, (1952): 
my arnell. Rk. H. Lovhberg, W. R. Stratton, “Phys. Rev.: 90,7292 
1953). 3G. Freier,H.Holmgren, Phys. Rev., 93, 825 (1954). * W. E. Kunz, 
Phys. Rev., 97, 456 (1955). 5 A.K.Baaprep, A. Il. Knwuapes, b.H. Ecenb 
COH, TexHuy. oTueT Ou3nKO-TexHu4. HHcTHTyTa AH YCCP, 1954. ° D. B. Parkinson 
et al., Phys. Rev., 52, 75 (1987). 7S. D. Warshaw, Phys. Rev., 76, 1759 (1949). 
eH. A. Bethe, Rev. Mod. Phys., 22,213(1950), ®B.H. Eceabcon, 5.1. Jlasa- 
9e€B, KOTO, 20, 742 (1950). 


Lorna pl snouts o CcccP 
1956. Tom 109, Ne 4 


bHSHK 


A. A. JIOPTYHOB 


CNEKTPAJIbHOE TIPEXCTABJIEHHE HW PEHOPMAJIM3AWMOHHAA 
rPYMTiniA 


(II pedcmasneno axademuxom H. H. Bozoawbosem 12 III 1956) 


B page paGor (1%) 6binm0 faHO cleKTpabHoe mpeycraBseHve Aa pyHi 
wu Tpuva B KBaHTOBOH TeopuH NOs. CorjacHo 98TOMy l1peycTaBJIeHHK 
cbyukuun Fpuua p3anmojelicrBylouux nosen MOryT ObITh TIpeAcTaBJIeHbl Ka 
cynepnosuuna dyHkuni [puna cBoOoxHbix moet C pa3.IMYHbIM— MaCCaMh 
Cnextpasibuble (yHKWMH BeIeCTBEHHBI M SIBIAIOTCA  jeTaJIbHBIMH xapal 
TepHCTHKaMH TOA. 

B KBaHTOBOM 9JIeEKTPOAMHAMUKe CHeKTpaJbHoe MpeycraBseHHe AIA Corot 
Hoh dyHKunH [puna Moxer ObiTb 3amucaHo (*) B Buje: 


dete) = — 14+) peat Co 4), ( 


rye dyHKuuA f BellecTBeHHa. 
Ucnomb3ya cooOpaxkeHuA OJHOPOAHOCTH B IIpOCTpaHCTBe HMIYJIbCOB H BBOJ 


\-HOpMuposky (*), MbI NepelijjleM OT HCTHHHOH (tbyHKUHH d, (= : é) K d(x, y,e *) (1 


CneKTpaibHoe peyqcTapseHve Aid (PyHKWHH d(x, y, e”) MOxeT OBITS sanaca 
B culeyrouleH cope: 


d(x, y,e) = A(y,e)—\70, y,e) —*— diny, ( 
0 
rye 
A(y,e) =1— (20.920 any, ( 


0 


TloqcraBaaa nomyyeHHoe pple BbIpaxkeHve Ama d B cyHKIMOHabH 
ypaBHennre (4, °) 


b> 0, CO eed tye) d(F 7 eat, ey), ( 
MbI TOJIYuHM: 
A (y,e?) =d(—t, y, e) A (4 , ed (—t, y, e*)) ; 
I (v, y,e?) = d(—t, y, e) I (+, 7 ed(—ty,e)), 
OTKya, NONaraa t =v, wMeem: 


I(v, y,e) =d(—», y, e)1(1, 2, 8d (—y, y,e)). 


Us byukunonambHoro ypaBHeHusl (5) Moxer G6biTb MomyyeHO caejyroulee 
qudepenunaibyoe ypasnenne Jlu qua CHekTpaJbHOW cdbyHKunu J: 


5inlo, ye) =[zint(t, 2, ed», 29) 


* (7) 
_ Tak kak crekrpaibHaa dbyHkuua f sBaaetcs pemectBeHHoli (PyHKWHeL, 
ro doronHaa cbyHKunaA Ppuna sBsserca BemectBennol cbyuKuneti pais P<0 
a4 KOMIII€KCHOH (byHKmHel quia k2 > 0. 

Hcxoga us ciekrpabuoro mpeycrapenua (2), sJerKo yCTaHOBHTb CBS3b 
Mey MHHMOH YacTbIo PyHKWHH d HM CHeKTpasbHol dynKuneli J: 


E=1" 


I (x, y,e2) =— ~Imd(x, y,e%). son eH) 


Ha ocwopanny cpolicrs CMeKTpaJIbHOH (yHKUMH  rpyniiopoe. ypapnenue 
qua dyHkunn [puna B oOnactu x >0 Moxer ObiTb HamvcaHo OTAebHO JA 
MHUMOH UW JeHCTBHTebHOM YacTell: 


We 


we 


Tloptopad MpopeyeHHble BBIMIe paccy2xKeHHA VIA CHeKTPaJIbHbIX PyHKUN 
R,, R. 20eKTPOHa, MBI TOvyuHM ypaBHeHvua juin Ry H Ry, ananornuHble 
(5—9). | 

YpaBHeHHA JIA CMeCKTPaJbHbIX (PYHKUMM MOSBOAIOT, HCHONb3yA POpMyVIbI 
TEOPHH BO3MYMICHHH, MOJYYHTb CNeKTpasbHble (yHKUHH KaK B OOacTH 
MaJibiIx vy (HH(PpakpacHaA OOwacTH), Tak HW B OOsaCTb OOUbINHX y¥ (ed <1). 
[IpuOsmxeHHbIe BbINCeHHA (byHKuHH Tpuna u3 Tex WJM HHbIX ypaBHeHuit 
ucKawKaloT UX aHaJIHTHYecKy!Io cTpyKTypy. CnekrpambHoe mpecTaBenne H 
MOyYeHHble TPyMMOBble ypaBHeHUA JIA CMEKTPaNbHbIX PYHKUM MO3BOMAOT 
BBMCAATS (pyHkuHH Ipuna, He Hapyiliad MX aHasMTHeeCKOH CTpykTypbl. 

PaccMoTpyM Tellepb aCHMITOTHYECKYIO OOMACTb OOJbIIMX MIL JIbCOB v > y. 

TlogcTaBuiaad aCHMNTOTHYeCKHe BbIPaKeHHA [st CMEKTPaJbHbIX (yHKUHH 
B OOlacTH ¥>> y, MOJyyeHHbIe MO TeOpHH BOSMYIeHHH, a TakiKe BbIPaKe- 
HHA Ja dbyHKuHH d u Ss, HalifeHHble MeTOAOM peHOpM. rpymmbl (°), 2 GyHK- 
WHOHaIbHbIe ypaBHeHua Jia J, Ry, Ry Bua (6), MbIl MOsyuHM: 


109.6) ~$(1 Inv) 3 
pe suey) ; 
Ri(v, y, 02, 22) ~— TF exp[= | a, (z)dz]; (10) 
In (1) y) 
5 ae (v/y) = 
R.(y, 95 oe) ~— £ (o® — 3d) (I — Ss Iny) “exp Eo | \ os (z) dz). 
n (aly 


Fo 
STH BbIPAKeHNA CMpaBeAMBbI JIMIUb B OOACTH MMMYJIbCOB ao ALY Se te 
[lostOMy BBIBOJbI OTHOCHTeIbHO CyeCTBOBaHHA CHHyJIApHOCTH (poroHHOH 
pyHKunu Vpuna u cnekrpasbHon dbyHKWAH ], UCXOJA H3 aHHbIX BbILWe PopMy J, 


He3aKOHHBI. 
PaccmoTpHM B 3akIoueHHe OO.acTh y~y. TlockoubKy cbyHKuua Ipuya 


JEKTPOHA HMe€eT HSBECTHYIO OCOOeHHOCTh (4,5) cnexrpambubie dyHkinn Rj 
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“ HMeIOT pH v~y He 6-o0pa3sHy!0 OCOGeHHOCTb, Kak 3TO Mpesnosarasoc 
B padorax (1%),.a ropa3qo Ooee CHIbHYytO. 

B sToM culyyae, B CHJY paCXOMMMOCTH CMeKTpawbHOrO MHTerpasa QJ 
au 0B OONACTH MaJbIX v, HeEOOXOJMMO paOoTaTb CO CIe€KTPaJIbHbIMM IIpe, 
cTaBuleHHAMH dbyHKuni Oa/ Op?, 0b/Op?, rye (p2?— m?) G = ap + bm. 

DJeMeHTapHble BbIYHCJICHHA aloT CJlefylolee BbIPAaKeHHe VIA CNeKTpa 
HbIX (PyHKUHM B OOMACTH v~ y; 

e2 0 
+ iG, Cae 


R; (v, y, @, 2) ~ = — 1) 


B 3akmoueHve BbIpakalo rayOokyio OmaroqapHocTb akag. H. H. Bort 
JHOGOBY, NO PyKOBOACTBOM KOTOpOrO ObIIa BbINOHeHa padoTa. 


MockoBckHH rocyapcTBeHHbIH yHHBepCHTeT Tlocrynua10 
um. M. B. Jlomonocosa 24 II 1956 
UWHTHPOBAHHAA JIMTEPATYPA 


1G. K@ltlen, Helv. Phys. Acta, 25, 417,(1952). #.H. Lehmann, 'Nuoy 
Cimento, 11, 342 (1954). °M, Gell-Mann, F. Low, Phys. Rev., 95, 1300 (1954 
“H. H. Boroaw6os, J. B. WupKos, JAH, 1038, 203 (1955); 103, 391 (1955 
5A. A. Jloryuos, )KOT®, 30, No 4 (1956). 
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Horuage Akagemuu nayr CCCP 
1956. Tom 109, Ni 4 


PH3BHKA 


C.F. PAYTHAH ~* 


0 MEPE PA3PELWAIOWJEH CNOCOBHOCTH ONTHYECKOrFO MPHBOPA 


(ITpedcmasaeno axkademukom I. C. Jlaxdcbepeom 10 III 1956) 


1, Pacnpeyenenve amnsuTyyb o(x) B H300paxKeHHH OfHOMepHOrO OOBEKTa 
maetca (1) HHTerpaJIbHbIM BbIpaxKeHHeM 


e(x) = ) a(x—y) o(y)ay, (1) 


rye (x) ecTb pacmpeyesenue amnsmHTy Ha OObektTe. IIpumenenue x (1) mpe- 
oOpasoBanua Pypbe upuBoyuT (?) K asreOpanyecKOMy COOTHOIIeHHIO 


©, = V 2n Ash, (2) 


MexKy TpanctopMauHamu Pypbe ®,, Ay u Vy syHKunh 9 (x), a(x) u Y(x), 
COOTBeETCTBEHHO. EciH onTHyecKHi npHOop c MleweBHyqHOH anepTypHol ua- 
@parmMou uyeasieH Cc TOUKH 3PeHHA TeOMeTPHYECKOH ONTHKH, TO OObINHO MIpH- 
HHM€aIOT, UTO * 


4 
De ar 2 naa : (3) 
ee, NOS eT eae 


CreoBaTesIbHo, B cnextpe WM; dyHKuHH ¢;(x), ONMCbIBaloleH H306paxKenne, Oy- 
yT OTCYTCTBOBATb YACTOTH, peBbillaloulue pansy yactoty 1/2 x. 

CormacHo Teopeme KotTesbunKosa (*), PyHKUHA C OrpaHHYeHHBIM CNeKTpOM 
OMHOSHAYHO OMpefesAeTCA CBOHMH 3HAYeHHAMH B TOUKAX, OTCTOAMIMX [pyr OT 
[pyra Ha pacctosune 1/2 Q, rye Q —rpannunasa yacToTa, paBHas B HallleM cly- 
yae 1/2. Orca cmefqyeT, 4TO oNTHYeCKOe Uus00pamKeHHe Ha MpoTa- 
KeEHHH X MOXKET coOfepxKaTb He Ooviee yem 


eee (4) 


He3aBUCHMBIX J|aHHbIX. 

2. Ananu3 onmcaHHol cuTyalluu MpuBen Topampgo qu Ppanuna (*,°) Kk cue- 
WyiolleMy 3akJIOUCHHIO. OObIYHO ABHO WJM HeABHO Mpeqnomaraetca, YTO m0 
A300paxKeHHIO MO?KHO 3aMeTHTb JOObIe H3MCHEHHA OOBEKTA, CCH TOUHOCTb 
ASMepe HUA JOCTATOUHO BbICOKa (cM., HampuMep (°)). B (4) moKasaHo, OMHaKO, YTO 
[pH BbINOMHeEHHH yCNOBHA (3) pasHUHbIe OObEKTbI MOryT JlaBaTb TO*K]eCcT- 
BEHHbIe M300paxKeHud. ITOT (tbakT HemocpeACTBeEHHO CBA3aH, COrlacHo Teope- 
we KotesibHUKOBa, C KOHeuHOcTHIO N (yucwa cTeleHel CBOOosbI H300par%KeHuli). 
Ec IpWHAT, cieqya Topambyo yu Ppanyua, uto N ocraeTca KOHeYHBIM jla- 
Ke B UjleasbHOM cylydae MOMHOrO OTCYTCTBHA OWMOOK H3MepeHHA, TO He- 


* KoopHHaTbl B MIOCKOCTH H300paxKeHHA H3MepAIOTCA B TaK Ha3bIBAeMbIX OITHYCCKHX 
smunHMAax AP / cD, 
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TpYAHO TIpHATH K BbIBOLYy, YTO CaMa NO ceO€ KOHEYHOCTh WIMPHHbI CBETOBOr< 
myuka, mponyckaemoro mpHOopom, ompeyemseT, COOCTBeHHO, He KOHeY 
HOCTh pa3peulaiomel cMOCOOHOCTH, HO KOHeYHOCTb «4HCyIa CTeleHel CBOOOfh 
wusoOpaxenus». Tloastomy N 6yyeT xXapaKTepucTukol onTuyeckoro mpHoopa 
aN9KBaTHO ONMCHIBaIOWUel ero BO3MOXKHOCTH KaK HHCTpyMeHTa ucceOBaHHl 
He3aBHCHMO OT IpHeMHHKa CBeTA. 

Konnenuna Topanmbyo qu Ppanuna Oblia nosBeprHyta KpuTuKe JIuHpyTon 
(7), KoTOpbIii yKa3an, ITO YNCTO cTeneHel cBOOObI OTBETA sI0OOH CHCTEMb 
KOHEYHO JIMIIb B IpHCyTCTBHH LWIyMOB, Ip HasmHuHH OWWMOOK HsMepeHuA. Benex 
cTBue sToro uncno N sapasetca cyry6o cTaTHcTH¥ecKOH XapaKkTepHCTHKON, 
a ee BeJIMYMHa ONpesemseTcA ypoBHeM liyMa. TopasbAo Au Ppanyuva nonaraet 
(°), OMHakO, 4TO ONTHYeECKHe IpHOOPb! ABJIAIOTCA HCKJIIOUCHHEM B STOM OTHO: 
WWeHHH, T. €. YTO OHH MOryT ObITb CTporo onucaHb! (byHkuNAMU A; Bua (3). 

B wacrosmel 3amerKe OyJeT NOKa3aHO, UTO STO MHeHHE OWIMOOUHO, Tak 
Kak CN€KTp H306paxKeHHA, CTporo rOBOpA, HeorpaHHyeH. 

3. OtcyTcTBHe B ONTHYeCKOM H300paxKeHHH YACTOT, MpeBbIWaloOuluX HeKO- 
Topylo rpaHHUHyto YacTOTY, CBA3AHO C MpHOJMXKEHHOCTHIO pelleHuA Audpppak- 
WHOHHOH 3aqauu. I]pu TrounHom pacuete yuddpakuHH Ha allepTypHow Ha- 
(bparme 3TO O6cTOATeMbCTBO He UMeeT MecTa. B STOM MOXKHO yOeHTbCHA, HeMNO- 
CpeJCTBEHHO BbIYHCIMB TpaHccbopMauuio Mypbe cTpororo pemleHHA, NoyyeH- 
Horo Mop3e u Py6unuitetinom (8), ofHaKO K 9TOMY pe3YJIbTaTY MOXKHO IIPHUTH HE 
Gomee o6mNx coobpaxKeHnit. | 

‘PaccmoTpyM JiByMepHylo sayauy o AuddpakuuH CBeTOBOHM BOJIHbI Ha M0C- 
KOM 9kKpane. Ilone 3a 9KpaHOM MOXKHO BbIPaSHTb Yepes 3HAYeHUA BOJIHOBOM 
(byHKUHH H ee HOpMasbHOH NpousBO_HOH Ha sKpane cormacHo UsBeCcTHOH 


(bopmye Kupxroda (cM., HampuMep, (°)): 


one, = NE Aa Ey sy 5 | dj. | (6) 


Snecb k = 2x/h; r — paccTOAHHe OT TOUKN 9KpaHa JO TOUKH HaGsOeHua P 
Z —MponopuvonaibHa (:yHKyHH Tankesa BTroporo poya HyseBoro mopsyy 
Ka. IIpu mepexoze .K QuddppakunnH OpayHrotepa MO*KHO BOCHOIb30BaTECH 
e€€ aACHMNTOTHYCCKHUM BbIParKeHHeM: | 


roca 

aw —— e—i(kr—nm|4) 

Z(kr) =p Sar © ‘ 

Buipaxkaad Tenepb f B MOKasaTele yepes paccrosnue R oT WeHTpa ywacparns. 
yO TOUKM HaOsmoyeHua P: 


kt ~kR— 2rjx 


MH IpousBoya AudpepenunpoBanne, pHXOAMM K CuefywolleMy BbipaxkeHHnic 
JWIA pactipeyeyeHuA NOMA B H3806paxKeHUH: 
co 


e(x) x | [ike (i) + $2] er af. (6) 


. 


70S 


Takum oOpasom, cnekTp ®y, nponopyvoHamen smHHeHHOH KoMOMHaLHU iko 
+ 09/0On Ha aKpane. 

CneqopaTeIbHO, 3ajjanue A; B Bue (3) O3HadaeT, YTO Ha SKpaHe OHO 
Bpe€MeCHHO paBHbl HyJIO WH ©, H O¢/On. OHakO MOXHO NoKasaTb, UTO TaKHM 
rpaHMYHbIM yCNOBHAM OTBeyaeT (pH3HyeCKH aOcypyHoe peulenue (1°): ecu « 
u Og/ ON PaBHbI HyJIO Ha KaKOM-JMOO KOHEYHOM yUAaCTKe MOBEPXHOCTH, TO OHE 
paBHbI HyJO BO BCeX TOUKaX MpOCTpaHcTBa, OXBaTbIBaeMoro ZTOM MOBepXx4 
HOCTbIO, HOO © He YJOBJIETBOpAeT BOJIHOBOMY ypaBHeHHIO. 

Tlockoulbky, TakKHM OOpasom, 9 u Og/On He MoryT OOpamlaTbca B HyuE 
OMHOBpeMeHHO HH B KaKOM KOHEYHOH OONacTH, CHeKTp onTHYecKOrO us06pa 
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AKEHHA, CTPOroO TOBOpH, HeorpaHuyeH. CyeqopaTebHO, ycJIOBHA TeOpeMbI 
KOTeJIbHHKOBa HE BBINOHSIOTCA MH o(X) Heb3H1 OHO3HAYHO oOMpeyemuTD 
ee SHAYCHUAMH B AMCKpeTHOH NocseqoBaTebHOCTH ToueK. IIpeqcrapnenHa Ta- 
KOO poOa MOFyT CAyKHTb JIMIUb Oolee WH MeHee TOUHOM MHTepnouAunelt. 
[Ipu STOM cTeMeHb HEOOXOAUMOH aNNpOKcUMallHH ONpefemseTcA, OVeBHHO, TOU- 
HOCTbIO H3MepeHHit. 

M3 Bcero H3102KeHHOrO BbIe CAeLyeT, YTO ONTHYeCKHe MpHOopbI He cocTaB- 
MAIOT HCKJIIOUCHHA Cpe ApyrHx JIMHeHHbIX Nepefatommx cucrem. Pa3nu- 
IH€ MOXKET ObITb JIHIb B TOM, KaK YUCNO creneHeli cBoGogL N saBucut oT ypos- 
HA IyMa; ApyrHMH COBaMH, HeJb3H BBeCTH KOMHYeCTBEHHYIO Mepy pa3- 
DeINIEHHA, HE S3aBHCALLy!O OT OWMOOK H3MepeHHit. — 

Bee 8TH BbIBOALI OCTaIOTCH B CHIe H AIA TpexXmMepHoro cyyuan,a TaKxe 
[JI CAMOCBETALMXCA OOLEKTOB. 

4, VisnoxKeHHble cooOpaxkeHnua 3aTparuBaloT JIMINb BONpoc O uNcHe cTereHelt 
SBOOONbI UZ0OpaxKeHHA, OCHOBHOM 2%*e BOMpoc GO eMHCTBEHHOCTH pelmeHusl 
4HTeErpasIbHOrO ypaBHeHusa (1) ocranca oTKpbiTHIM. IIpapya, oTmana ofHa u3 
IPHYHMH BO3MOXKHOM HEOAHOSHAYHOCTH, HO 9TO, KOHEYHO, He pellenne mpo- 
\JIEMBI. 


@y3nyeckul HHcTHTyT uM. IT. H. JleGeqepa Tlocrymu1o0 
Axajemuu HayK CCCP 5 III] 1956 


IIMTHPOBAHHAA JIMTEPATYPA 


The Me Mean ten puta millon coopiinpy) 11948 \crp.4 211? ELK) Tu tae 
{ap wu, BBegenue B TeopHio HHTerpanoB, Dypse, 1948, crp. 80. 3A. A. XapKkesuy, 
Juepku oOuleii Teopun cpa3H, 1955, cTp. 23. *G. Toraldo di Francia, J. Opt. 
joc. Am., 45, N27, 497 (1955). ® G. ToraldodiFrancia, J. Opt. Soc. Am., 
im, Ne 1, °72 (1956).. © 1. C. Popewrnx, JAH, 83,549 (1952). 7 E. H. Linfoot, 
me Opt. Soc) Am.,-46,5Ne 4, 72 -(1956)=-"® Pio Mo Morse, PL JiR wbi ns tein, 
hys. Rev., 54, No. 11, 895(1938). °®JI. WH. Maugeapbuwurta wy, Ilonu. c6op. tp., 
, 1950, crp. 20.19 Ix. A..Crpatrou, Teopua smextpomarnerusma, 1948, crp. 408. 


° Jloxuagpr Anagemunu nayx CCCP 
1956. Tom 109, Ni 4 


@H3HK\ 


Bb. A. CBEWIHHKOB, JI. A. KYSHELLOBA u B. A. MOJIUAHOB | 


O BO3MO)KHOCTH MNEPEXOAA OJHOTO BHA 
KOHUEHTPALMOHHOrO TYWIEHHA ®JIYOPECHEHUMM B APYron 


(I1pedcmasaeno axademuxom A. H, Tepenurotm 18 I 1956) 


OrxppiToe Gouree 100 mer Hagaj{ CroKcoM (*) KOHWeHTpallHOHHOe TYWeHHe JH 
MHHECICHIMH pacTBOpOB HeOfHOKpaTHO MpHBseKaO BHuMaHMe. K HacTO 
I€My BPe€MeHH JIA OObACHCHHA ABJICHHA CYUeCTBY!OT TpH THNOTe3bI: THNOT) 
3a MHIpalluM SHeEprHu, TunoTesa accouMalMu u AudppysHoHHaa runores: 
OCcHOBHBIMH ABJIAIOTCA MepBble Be, MocmequaAa (*?) MPHMeHAeTCH JMIUb WIA Hi 
MHOTOUHCIICHHBIX Cy4aeB KOHICHTpalMOHHOrO TYIWIeHHA. | 

CosqaHHaa Tpygamu C. MW. Bapusosa (*) Ha ocHOBe TeOpHH MUrpallHN SHeF 
rHH Teopua * Obluia HM YCMeWIHO NpHMeHeHa JIA OObACHEHUA KOHUCHTpallNo) 
HOrO TYIN€HHA MW KOHUCHTpalHOHHOH JenomApHsauuu B pacTBopax. Teopui 
€ OMHOH CTOPOHBI, NOsBeprasacb OOCTOATebHOM SKCIEPHMEHTAJIbHOM MpoBer 
Ke B paOorax yyennkos (°) C. HM. BaBuuopa, a c Apyrou, Obima NOATBEpA NCE 
OMbITaMH 10 CeHCHOMMH30BaHHON tayopecyesuHH (’) H HCCIeqOBaHHAMM I 
CeHCHOMIH30BaHHOH doccbopecueHuuH, oTKppirowh A. °H. TepeHHubi 
u B. JI. Epmonaespm (8). ee | 

Bmecte c Tem 3a nouTH 15-jleTHHK NepHO pasBuTHA TeEOpHM MHIpallHn Obl, 
MO0Ka3aHO, TO OOaCTb ee IPHMEHEHHA K TYUICHHIO JIOMHHeCIEHUM OrpaHHyer 
He OYCHb BbICOKHMH KOHUCHTpallHAMH BelllecTBa H TeOpHA, MO Kpalinel Mey 
B €€ COBPeMCHHOM Bue, He B COCTOAHHH OObACHHTD pay ScsdekTos, HaOm0faK 
IMMXCA B OOaCTH OYeHb OOMbIUIHX KOHUCHTpauMH pacTBOpeHHoro BelliecTB: 
KaK TO: H3MeHeHHe CieKTpoB aOcopOuMH U dlyopeclleHUMH, 3aBHCHMOCTb T) 
IN€HHA OT AJIMHbI BOJIHbI BOSOyKalollero CBeTa, 3HAYHTeJIbHOe paCXOrK]eHE 
M@KyY H3MCHeEHHeEM JVIMTebHOCTH BO3OYKAeHHOFO COCTOAHHA TIpuH TYyWIeHH 
M W3MeHeHHeM BbIxoqa** wT. J. 

B cBa3H C STHM B MocseHee BpeMA Havas BO3pOXKAaTbCA MHTepec K MOMMbb 
KaM OObACHEHHA KOHUCHTpalHOHHbIX ABJCHHH B PAyopecuupyioulux pacTBope 
C NO3sHUMHM TeopuuM accolMaunH. HavOonee o6cTosTebHad MOMbITKa IpvMeH 
HHA STOM TeOpu JIA OObACHCHHA KOHUCHTPalHOHHOrO TyeHuA Oblia cyenal 
B. JI. Jlepumuprm ene B 1927 r. (1°). Emy yqanocb Tora OObACHUTb MHOrHe KO 
UeHTpalHOHHble SpPeKThl, HO rumoTesa accolWWalHH He CMOrsa OODACHHTD H: 
OmoqaBlleecH Ha ONbITe H3MEHEHHE AIHTeNbHOCTH BO3OyxXeHHOrO COCTOAHE 
MOJICKYJIbI TIpH YBeIMYeCHHH KOHUeCHTpallHu BellecTBa. 

B HacToslee BpeMa O6e rHNOTe3bl HMEIOT CBO O6ACTH IIpHMeHeHHA: KO: 
WeHTpalHOHHOe TYINeHve B HEBOJHBIX “ACTBOPaxX H MpH He OYeHb OONbIIUX KO: 
WeHTpalMAX PaCTBOPeHHOrO BellecTBa OOIYHO OODACHAIOT pH MOMOMIM TeOpE 


* TIpeqnouoxKeHHe 0 TOM, 4TO KOHILCHTPalHOHHOe TYUIeHHe BBISHIBaeTCA MHrpalH' 
9HeprHv, ObWIO BbICKasaHO paHee YK. Ileppenom (4) x ®, Teppexom (°). 

** M. fl. Pananmn (°) nbiraetca OO bxHCHUTD 9TO pacxoxeHHe OTCTYNJICHHeEM 3aKO: 
3aTyXaHHA (JyOpecheHHH B NOTYWEHHBIX PpacTBOpaX OT 3KCNOHEHIMaIbHOrO. IIpHunHol H 
PYWICHHA SKCMOHCHUMAIbHOCTH OH CYHTaeT TO OOCTOATEIbCTBO, TO BCNeACTHe yKTYyauI 
B pacipeeeHHH MOJCKYJI BepOATHOCTh MepeHoca OT BO3Oy2XeHHBIX MOJIeKYyJI K HeBOs6y; 
ACHHbIM B NepBble MOMCHTHI BPeMeHH NOCe BOs6yxXeHHA OOMbIWe, 4eM B NocHezyoulHe, 
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MHIpauM SHeprHu, KOHUeHTpallMOHHOe TYLMICHHE B BOJHBIX pacTBpopax H uHorga 
B HEBOAHEIX TIpH OOJIIHX KOHICHTpayusAx aKkTuBaTopa — TipH MOMOWH rH- 
MOTesbl accolWMauun. Takoe pa3syenenue KaxkeTca OUeHb HCKYCCTBeHHbIM. He- 
peAKO WIA OAHOrO M TOO %e aKTHBaTOpa B 3aBNCHMOCTH OTspacTBOpuTesa MpH- 
HHMaloT HOO NepBbIii, HOO BTOpoli MexaHu3M KOHUCHTpalHOHHOrO TYIeHHA. 
B OAHOM.H TOM 2KE.pAAY POACTBEHHBIX COeMHEHHI JOMycKaioT JA OMHUX COeMU- 
HEHHM ONMH MeXaHH3M TYIIeHHA, a As Apyrux — Apyrof (4), HW, naKonen, 
Kora KOHIMCHTPalMOHHOe TYIMCHHe KaKOro-HuGyb BellecTBa B OMpekemeHHOM 
pacTBopuTee He yKabIBaeTCA B PaMKH OAHOM rHMOTesbI, JorycKalor OfHOBpe- 
MeHHOe CYyIICCTBOBaHHe OOOHX BHOB KOHWeHTpavonoro tymenna, 

- Yka3aHHble (akTbl OJDKHBI 


ObimH Obl aBHO CTHMysMpoBaTb 10 
co3jaHve eUHO TeopuH KOHUeH- 
TpalvHOHHOrO TYWeHHA, BKIOUa- 28 


tole B CeOH KaK aCTHbIe Oe i | 
BbILUeyKa3aHHble PMMOTe3bl, H YCH- 
JI€HHe 9KCNePHMeHTabHbIX paocor, 
CTaBAIIMX CBOeH eJIbIO ycTaHO- 
BUTb CBA3b MeK]Y OOOMMH BHJa- 
MH TyweHHa. Ho, kK coKaneHHH, 


ocye HeyauHbIxX MOMbITOK ®, gz 

Tleppena (°) u ®. JLymmucxoro (2?) * e 
a 

CBASATb OOe FHMOTeSbI YHCTO Mexa- 2 


HHYeCKH HOBbIX IOMbITOK He Je- 
aagocb. 

B HacTosileli craTbe MbI XOTe- 
JIM Obl JaTb HOBbIC JOKA3aTeJIbCTBa 
B MOIb3y CylecTBOBaHHA TecHOH Puce. |. Cnekrpp a6cop6yuu u bayopecuenunn cnup- 
CBA3H MexK]y yKa3aHHbIMH BUAaMu ‘bie scenes cota bpria ear oe ° He 
KOHWeHTpaunonHoro tymenua. Met “Cineng: a — 1-104 Monin: ie 
WCCIeEOBaIH BJIMAHHe KOHIeHTpa- e—1-10-2 mon/n; 2e—2,5-10-2 mon/a 
WHA KpacHTeyia Ha JIIOMHHeC- . 
I€HUMIO CIHpPTOBbIX paCTBOPOB aKPHAMHOBOrO OpaHxKeBOrO: IPH KOMHATHO! 
Temllepatype M TeMMepaType »%HAKOrO BOsAyxa. CorsacHo Pepctepy (1%), Ty- 
meHve B HEBOJHEIX pacTBOpaxX KpacHTeseli ABJIAeTCA THIMUHBIM TIpHMepoM 
TYWIe€HHA MocpefcTBoM MurpallMM SHepruH. B uacTHOcTH, KOHWeHTpallMoHHoe 
TYIeHHe aKpHuHa OpawxKeBoro B HEBOAHbIX pacTBopax (B rviMWepHHe*) Opln0 
OJHUM H3 OObEKTOB, Ha KOTOPOM MIpoBepsAsacb TEOPHA MHTpallHu 9HeprHun (eo). 

CnekTp «syopecieHiun CiMpTOBOrO pacTBOpa aKPHAMHOBOTO OpaHxKeBoro 
IIpH Temnepatype 20°B o6acTu KoHeHTpauul 1-10°* — 1-10? Mon/n** npax- 
THYeCKH He u3MeHHeTCA *** (cm. puc. 1), 3HAaYHTebHbIC H3MCHCHHA HMeIOT MeCTO 
JMUIb TPH KOHMeHTpauun, paBHol 2,5-10 7 Mon/a. Cnexrp aOcopOunu mo faH- 
HbIM [lanKepa (14), BoclipousBef[eHHbI HaMH Ha TOM 2Ke PHCYHKe, Tak?Ke H3Me- 
HAeCTCH OUCHb MaJIO B HHTepBaye KOHUeHTpanul oT 1-104 go 1-10? Mmon/a. 
Oro kacaeTca BbIxOjla H J IHTeIbHOCTH (bryopecheHunH****, TO OHH 3HaUHTeJIbHO 


24 22 20 18 16 14cm! 
v. 107% 


* Mexyly TylleHHeM aKpHAMHOBOTO OpaH»KeBOrO B CIMPTe H PIMLepHHe IPH MOCTOAHHOL 
TemilepaType CYyMLeCTBYeT JIHIIb HeCOOMbIIOe KOJHYCCTBCHHOe Pa3sJMNHe. : 

** Mbp IIPHMeHAJIH KIOBCTY TOJILMLHHOIO B 5 mm. IIpH Tako TomHHe BO30y2KalOlHh 
epeT Obl MoOrsoluleH MouHOcTbIO yxKe MpH KoHNeHTpanuH 1-10-? mMon/a. 

*#* [lankep nosyuHl GOomee 3HauHTeJIbHbIe H3MCHCHHA BHAA CMeKTpa dbsryopeceHu HHH 
H SHAUHTebHBI CABHr CMeKTpa B JJIMHHOBOJIHOBy!0 OOaCTb MpH YBeJIHYCHHH KOHMeHTpallnn 
Kpacutea oT 1-10-4 go 1-10-? mon/a. Ilytem cnelHaJIbHbIX OMbITOB HaMu ObIIO + MOKa3aHo, 
4TO 3TOT CUBHT H JeopMalHA CreKTPOB ObIH BbISBAHbI CHJIbHBIM MepemorviouleHHeM, be 
Kak LlanKep mpHMeHA Jad BosOyxKMeHHA PTYTHY!O JIMHHIO 366 Mu, KoTOpax pies 
CNUPTOBbIM PpaCTBOPpOM aKPHJHHOBOTO OpaH2KeBOTO 3HAdHTeJIbHO ca6ee, 4eM JIHHHA : by 

#*** VigmepeHHa JWIMTebHOCTH dblyopecleHuHH Opin BBINOHEHI Ha dasoBom (pJlyopo- 
metpe A. M. Bonu-Bpyesuua, B. H. Ll npoxosa u B. A. Mosuanosa (2°). 


TAT 


YMCHbINaIOTCH IPH YBeHYCHHH KOHIeHTpanuu (cM. pwc. 2), MpHyeM BBIXO, 
llaaeT OblcTpee, YEM AHTebHOCTb. TakMM OO6pa30M, KOHI\eHTPallMOHHOe Tye 
He CIMPTOBBIX pacTBopow faHHOrO KpacHuTeis ipa KOMHaTHOH Temmlepatype 
110 Kpavei Mepe BnoTb JO KOHWeHTpauHu 1-10 * Mon/n, yQoBmeTBOpseT BCE? 
IIpH3HakaM TYWeHUA NOcpeACTBOM MUrpalluu Shep 
THV: MOCTOAHCTBY CieKTpoB aOcopOuHH Hu duryopec 
We@HUMA HW CHMOaTHOCTH H3MeHeHHH BbIxXOJa U AIM 
TeJIbHOCTH BO3Oy2XKCHHOrO COCTOAHHA MOJIEKYVIbI 

C [pyro cTopoubl, Kak OblIO OTMe¥YeHO HaMI 
B (1%), KOHUeHTpauHOHHOe TywleHHe CciMpTO 
BbIX paCTBOpOB TOTO %Ke KpacuTelaA Mp TeM 
llepaType KHAKOrO BO3AyXa YOBNeETBOPAeT BCEN 
THIMYHBIM IpH3HakKaM TYLICHHA  TOCpeACTBON 
accOUHalWH MOJIeKYJI: CNeKTpbI dslyopecueHWHH } 
adcopOluMH CHJIbHO epopMupytoTcs y2Ke Ip cpaB: 
HUTeIbHO MaJIbIX KOHUe€HTpalluax kKpacuTesa (CM 
puc. 3), KOHUeHTpauMOHHOe TYyWI€HHe 3aBHCHT 0% 


tg o ——+ 


Puc. 2. W3mMenenue oruocu- 
TebHOrO BbIxofa B,= B/By 


(1) uw AauTenbHOocTH d.lyopec- 
weHuHu (2) cnupToBoro pac- 
TBOpa AKPHAHHOBOTO OpaH?Ke- 


JWIMHbI BOJHbI BO3SOyxKalollero CBeTa WH He TOJIbK¢ 
He CYyIllecTByeT HHKaKOH CHMOaTHOCTH Mex]y H3Me 
HeHHAMH BbIXOJla WH JJIHTeIbHOCTH BO3OyxKAeHHOrC 


BOrO B 3aBHCHMOCTH OT KOH- 
WeHTpaluw kpacHTeia mpHu 
Temlepatype —20° (Bo36yx- 
TeHue pTyTHOK WuHHeH 436 Mu) 


COCTOAHUA MOJIEKYJIbI IPH YBeHYeCHHH KOHIEHT: 
pallu KpacuTeia, HO, HaMpOTHB, pH yBeJMYeHHY 
KOHIeHTpaluu Kpacutena, or 1-10°4 go 2-10" 
Mou / JI JIMTeIbHOCTb CBeueHHA BO3pacTael 
B4 pasa, B TO BpeMa KaK BbIXOA nNajlaeT B 4,5 pa3za (cm. puc. 4).. TaKun 
OOpasoM, eCJIM UCTONKOBaTb Pe3YIbTATbI HAIMX ONBITOB C TOUKH 3peHuA Hpu: 


HATOH KNaccHpuKalun BUOB KOH- | 
WeHTpalMOHHoro TymeHna* , MOHH- 
2keHNe TeMIepaTypbl H 3aMopaxKi- 
BaHve paCTBOpa ABJIAIOTCA: (aK- 
TOpaMH JOCTaTOUHbIMH, YTOOLI H3- ° 
MeHHTb M€EXaHH3M KOHIeCHTpallHoH- 
HOrO TYUIeHHA. 

BropbIM OUCHb BaXKHBIM PeSyJIb- 
TaTOM HallIMX OMbITOB H OMIbITOB 
Ulmunnesa** spaaetca omposep- 
XKeHHe CYIECTBOBABIUerO JO CHX 
Nop mpesmomo*KewHHA, YTO accowu- 
aUHA MOJIEKYJI He CKa3bIBaeTCA Ha 
M3MepxeMOH JIMTeMbHOCTH BO3- 
OyxKeHHOcTH cocTtonHHa. [locnex- 
Hee mpeqmomomwKeHHe OCHOBBIBA- 
JOCb, B CYULHOCTH, Ha TeX HeEMHO- 
TOUMCJICHHBIX CyuaAx, Kora B 
ONpeeJIeHHOM HHTepBasIe KOHIIEH- 
Tpauuu JIA HeEKOTOPbIX coeqHuHe- 
HUH OblWwIO MOKa3aHO MOCTOAHCTBO 
CHEKTPOB HM3IYUeHHA TIpH HasH- 
4HM CHJIbHOH WedopmMauwu cimekK- 
Tpos adcop6uuu ***. OpnaKo BHocneCTBUM yMeHbINeHve AIMTeNbHOCTH CyuL 
CTBOBaHHA BOSOYXKICHHOM MOJICKYJIbI CTaIH CUHTATb JOCTATOUHBIM TpH3HaKoO)} 
TYIeCHHA MocpeAcTBOM MHrpalluH SHepruH, He OOpalljad MOMKHOrO BHMMaHHi) 


© Gaxieaee] 


Puc. 3. Cnextpbl aOcop6ynu u myopecnennn) 
CNUPTOBbIX PaCTBOPOB akPHAMHOBOTO OpaHrKeBor' 
JIA PASMHUHDIX KOHUEHTPalH KLacuTeA pH Tem 
Tleparype XHAKOrO Ro3skqyxa. a —1-107> monsv] 
6 — 1-10-4 mon/n; @ — 1-10-38 mon/n; 

é — 1-107? mon/a 


* Cm., Hampumep, (18), crp. 244. 

** TIvnnven (17) Hamlet Gompmoe Bo3spactaHHe JMTeAbHOCTH PiyopecneHMN akpHaL 
HOBOTO OpaHKeBOrO MPH YBCJIMYeHHH KOHICHTPalHH KpacHTeA B BOAHEIX pacTBopax mpi} 
KOMHATHOH TemMlepatype. 

*** Bo sTOM cuydae, 
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OYCBHAHO, ACCOMMMPOBAaHHble MOJICKYJIbI He YuaCcTBYIOT B. H3JIYYCHHE 


Ha jetbopMatuio cneKTpoB adcopOuHH u, B OcodeHHOcTH, (pulyopecleHuHH. 
B xauecrpe MpuMepa MOxHO HpuBectu KHUury Pépcrepa ('%), 

CopepIeHHO OYeBUHO, YTO ECM ACCOMMALLUA MOXKET IPHBOMUTS K OoubILIOMy 
YBEJMYCHHIO JWIMTeNbHOCTH BOSOYKACHHOO COCTOAHHA MOJIEKYJIbI, TO HET HHKa- 
KUX OCHOBAHMH Npeloularatb, YTO OHA He MO*KET BbISbIBATS B APyruX cayuaax 
COKpallleHiA AWIMTeIbHOCTH. YxKe U3 puc. 4 BUAHO, YTO t 3aMOpPOrKeHHbIX cHUp- 
TOBbIX PaCTBOPOB aKPHAHHOBOrO OpaH>KeBoro JOCTHraeT MaKCHMyMa B OGOacTH 
konueHTpaunit 5- 10% Mon/a u 3aTem yObipaer. Bo sesiKoM cutyyae, cueqyer lIpo- 
ABIATb OOJIbIMY!O OCTOPOXHOCTh B TIpHMeHeHHH 
TeOpHU MHTpalMH K MHOPOYNCeHHBIM “clyyaiM 
KOHICHTpalMOHHOTO TYLICHHA, COMpOBoOx«ar1oulu- 
MHCA H3Me€HeCHHEM CIICKTpoOB. 

Bmecte Cc TeM JIerKOCTb, C KOTOPOH TyleHHe T10- 
CpeJICTBOM MHTpaluu SHEPprHn MepexoquT B TyuIe- 
HHe NOCpeJICTBOM aCCOWMalWH Mp 3aMeHe pac- 
TBOPHTeJIA, H3MCHCHHH TeMMepaTypbl HW up octTa- 
TOUHO BbICOKHX KOHICHTpaluAX PpaCTBOPeHHOrO Be- 
IecTBa OKasbIBaeT HayIMyYNe TeCHOH CBA3H Mex 
OOMMH MeXaHH3MaMH TyIeHHA. OueBugqHo, 4TO 
PYHKUHA, OMNMCbIBAaIOWlad B3aHMOjleHcTBHe JIByXx 
MosueKys, JOWKHAa ObITh Gomee cORHOL u Gonee Puc. 4. Usmenenne ornocu- 
rHOKOH, YeM Ta, KOTOpad NIpHMenseTca B TeopuH  TeIbHOTO BbIxoqa B= B/By (1) 
‘Murpaluu 9Hepruu. Heo6xoqumo Takoe Bhipaxkenne % AlWTesbHOcTH @uyopecnen- 

» HH (2) clupToBoro pactBopa 
AAA BONHOBON (PyHKUHH, KOTOpOe JaBao Obl Mepe- aKPHAMHOBOTO opalKeBoro B 
XO] OT SHeEprHuh ANCHepCHH K SHEPrHu accouwaluy, 3aBHCHMOCTH OT KOHIeCHTp alu 
B TlepBy!t0 oyepeb, B 3aBHCHMOCTH OT paccTOA- KpacHTeia mpH TemMepatype 
Husa. JloOonbITHO OTMeTHTb, 4TO JeTabHOe pac- eR OLS R028) 24 
“CMOTPeHHe JHCHepCHOHHOrO B3aHMOJeHCTBUA MeKLY 
ABYMA ACHMMCTPHYHBIMA MOJIeKYaMH, BbINOHeHHOe JisBucom u Kysconom (7%), 
TlOKa3bIBaeT, YTO Ha OMH3KHX PaCCTOAHHAX MeKAY ITHMH MOseKyMaMH JelicrT- 
BYIOT OOJIbINMe CHJIbi, HallpaBAloulMe WH yepxKuBalolulwe HX B OMpeseseHHOM 
MONOKeHHH OTHOCHTeIbHO Apyr Apyra. 


=4 


=o, =o 
lg ¢ ——— 
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PH3SHKA 


C. C. WAJIbIT 


rAJIbBBAHOMAFHHMTHbIE CBOMCTBA HM J bIPOUHAA 
MIPOBOJHMOCTb TEJIJIYPA 


(IIpedcmasneno axademuxom A, ©. Hogge 15 III 1956) 


VUccneqopanve raibBaHOMarHHTHBIX CBOHCTB TeJJIypa Mp TeJIHeBbIX TEM- 
nepatypax (T<4,2°K) nokaspiBaeT, YTO BaJleHTHaA 30H B TeJJype paciilenseHa 
Ha JiBe 9HeEpreTu4eCcKHe NOMOCHI pasIMYHOM WIMPHHbI; B TepMHHaX TeOPHH IJIeKT- 
PONpOBOAHOCTH TBEpALIX Tes STO O3HAYaeT, YTO B Tepe CyMleCTBYIOT Be rpyt- 
TIbI AbIPOUHbIX HOCHTeNeH TOKa, pa3IMYHOM MOABUXKHOCTH. 

Takoe 3akj10UeHHe MOMKHO c/le- 

cm Ykyn JlaTb Ha OCHOBaHHH CueAyIOWUX IKC- 

I€pHMeHTaJIbHBIX (aKTOB HM COMO: 
cTaBJIeHHH. 

1. V3pecTHo, ¥To B NMpHMecHOH 
o6jacTu, T. e. mph T<200°K, Tes- 
JIyp Bcerfla HMeeT TOJbKO JbIPOUHYKC 
IIpOBOJMMOCTb, He3aBHCHMO OT XHMH- 
yeCcKOH NpHposbl mpumecel. : 

Ha puc. 1 wu 2 npeycTaBjeHs 
0 10 20 kapcm SKCHEPHMEHTAIbHbIe Pe3syJIbTAaTHI U3- 
MepeHHaA kKoadpuunenta Xomia ¥ 


appekTa H3MeHeEHHA JIeEKTpHYeCcKOr¢ 
Puc. 1. Sapncumoctb Kos pumnenta Xomma OT CONPOTHBJICHHA B MarHHTHOM Tone 
HallpA2KCHHOCTH MAFHHTHOrO NOJA AMA TeJypa. eS) 
Geni T AWK ard OKO meena IPH pa3JIMYHbIX TeMMepatypax., OTr 
pesyJbTaTbl MOyYeHbI HaMH Mpr 
paOoTe Cc MOHOKPHCTasIMYeCKUM CTepKHEM Teypa MosyKpyrsoro ceyeHus 
(qd = 5 MM) uw Aamo 40mm. OO6pa3sel c WembioO OUYHCTKH Ob NMO_BeprHy’ 
10-KpaTHo 30HHOH mmaBKe. Ocb kpuctasma [0001] cocrapnana 5° c ocbK 
‘ oOpasiia. 
Ecau nojarath, YTO B TeJIype CYMLECTBYeT OHH COPT AbIPOK, H MO 3HayeHUAD 
Koappunenta Xonma R npu HO u yembuoro COMpOTHBeHHA P, B FesIHeBO! 
oOlacTH TeMMepaTyp OMpeeHTb NOABHXKHOCTH HOCHTeNeH TOKa uO PopMyd 


3 2 
no SR Noe sc /Kya) cM ; 
9 (OM-CM) B+CceK 


TO nojy4aetca u = 1200 cm?/B cex. I]pu Tako cpaBHUTebHO Maso NOABHx 
HOCTH HeMOHATHO CpaBHHTeIbHO OobUICe H3MeHeHHe KOSpbuuNeHTa Xone 
KOTOpOe HaOsiofaeTcA Ha OMbITe pH M3MeHeHuH MarHHTHOrO noua oT 600 A 
26000 apcr. (cm. puc. 1). CormacHo Teoperuyeckomy pacuety JKoncona u Jlapr 
Toposuua (*), Ipv BbMeyKasaHHBIxX 3HayeHuax uu H yMenbulenne Kos puller 
Ta Xosa NOWKHO cocTaBATh TOMbKO 13%. Jina onpaBanua Toro 6ombwor 
yMeHbIUeHHA KOSppulnenta Xoma, KoTOpoe HaGOmofaeTca Ha onbiTe (Gone 
yeM B 2 pasa), CleAyeT NPpeANOMORUTS, YTO NOABUXKHOCTh Y HEKOTOPO! 4acT 
HOCHTeNIeH TOKa HaMHOrO Ooyblle, YeEM SHaYeHHe, KOTOPOe CMeAyeT H3 OMHOrpyT 
TOBOH MOjeuIH. 
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2. BanenrHaa sona Teisypa oOpasyerces 13 TpHrKBI BbIPOMRKJeCHHOrO CocTOs- 
Hud S p* cBOOOMHBIX aTOMOB Tesypa. Io Kaaueny (?) sta BaneHTHas 30Ha pac- 
MeTINACTCA B KPHCTANe Ha ABE SOHBI: OHA H3 HUX Ha 9HepreTHuecKoli cxeme 
YXOMMT BBEPX, B OO/ACTb OOJbUIMX SHEpruii, H NOsTOMY ocTaeTcCsH B TBep JOM 
pene NYCTOH; Apyrad OcTaeTCH [Bark [bl BbIPOK[eHHO!, comepsKUT 10 4 9neKTpoHa 
Ha aTOM H MOSTOMY NOMHOCTbIO 3anO/IHeHa MpH a6comwTHOM Hyse. TocneqHum 
OOCTOATEIBCTBOM OOBSACHAeTCH TOT (aKT, 4TO TeIYP ABIAeCTCA MOJYMpOBOL- 
HMKOM, OHako BpIBOJbI KaseHa OcHOBBIBalOTCA He Ha paccMOTpeHHH HCTHH- 
HOH, CJIOMKHOH KPHCTAMNMYECKOH CTPYKTYpbI Tedypa, a Ha ypomeHHoti Moje 
reTparoHaMbHOH PelleTKH, He MMeloUell BHHTOBEIX Oceli peanbHoro Teswypa. 


10 20 k aper 0 (0 = =Lb kaper 


— H 
Puc. 2. W3mMeHeHHe SleKTpH4eCKOrO CONpOTHBJeHHA B MarHATHOM 
noe DH Tesypa. a — 290° K; 6 — 77,4° K; 6 — 4,2° K; 2 —1,3° K 


B cBa3H C MOJYYeHHBIMH HAMM 9SKCIEpHMeHTAJIbHbIMH pe3yJIbTaTaMH, He 
yKJla{bIBaIOUMMUCA B PaMKH TEOPHH ZJIEKTPONPOBOAHOCTH OAHOrpynnoBoi Mmo- 
eM, MOKHO CleaTb NpefnoO*KeHHe O TOM, YTO B PeasbHOM, CJIOXKHOM KpH- 
cTaylie Teypa BasleHTHad, [BaxK [bl BLIPO*KAeHHad 10 Kamseny 30Ha pacuien- 
WAeTCA Ha {Be 30HbI pa3sHYHOH WHpHHbl, YeMy COOTBETCTBYeT HaJIMUHe B TEJI- 
Jype AByX COpTOB JbIPOK pa3JIMYHOH NOABYOKHOCTH. 

3. TOT 9KCNepHMeHTaJIbHbIM (akT, YTO HA KPHBbIX H3MCHEHHA COMPOTHBe- 
HHA B MarHHTHOM nose (cM. pvc. 2) HeT KBapaTH4HOrO yyacTKa Jake B cmaGObix 
pa6ounx nomAx, o3HayaeT, UTO BeM4HHAa WH /cS>1, u NOATBepKAaeT BIBOJ O TOM, 
UTO MBI 3J/@Cb HMeeM JeIO C HOCHTEIAMH TOKA OOMbIUOH NOABH2KHOCTH, 3HadH- 
TeJIbHO TIpeBbIalolleH TO 3HayeHHe, KOTOpoe NoyuaeTcA pH yyueTe OHOrO 
copTa JbIpOK. 

TeopeTuyeckHl aHaH3 TalbBaHOMarHUTHBIX CBOMCTB H30TpOMHOrO Nosy- 
IIpOBOJHUKa, HMertollero Be PpyMMbl HEBbIPOMRCHHbIX HOCHTeNeH TOKa OJHOTO 
3HaKa, paCCeHBaIOlMXCA Ha WOHH3SHPOBaHHbIX NpHMecAX, Obl MpousBeyeH 
IO. H. O6pa3uoppm. IIpu nomouyy nomryyenuprx IO. H. OOpasyoppim dbopmya AA 
adpexta Xomma W H3MCHCHHA CONPOTHBJIGHHA B MarHHTHOM Moyle Ha OCHOBA- 
HHH H3JIOKCHHbIX BbIINe IKCIECPHMCHTAJIbHbIX JAHHbIX Mbl BbIUHCIIMJIM KOHICH- 
Tpalwu HW MOMBHKHOCTH TeX JBYX IpylM AbIPOK, KOTOpbIe MpesMoua- 
raroTcA cyllecTByIOWlNuMH B Telmype. Jia KOHUeEHTpalnl Nomyunsocb 
n= 7-10!4 cm 3, no = 4-10¥%cm?; gua mo_BuxHocTeH wu, = 550 cm?/B-ceK, 
Uy = 9500 cm?/B-cek. : 

BprmucneHHble TakKHM OOpa30M 3HaueHHA KOHIeHTpalMl HM NOABHXKHOCTeH 
[a1oT TObKO MpHOM2KeHHY!O OMCHKY STHX BEMMYHH, TaK Kak, BO-IepBbIX, TEO- 
peTuyeckue (OpMyJIbl, KOTOPbIMH MbI MOJIbSOBaJIMCb, OTHOCHTCA K H3OTPOMHO- 
My IOJTYMpOBOAHHKY, Mexjly TeM Kak TeJIJLyp HMe€eT pe3KO BbIPaKCHHY!O aHH30- 
TPONHOCTh 9JIEKTPHYCCKHX CBOMCTB, H, BO-BTOPbIX, HeOOxouMaA Jia pacueTa 
akcTpanoauua ( kK H = 0) Ha KpyTOM yuacTKe SKCIepHMeHTaJIbHbIX KPHBbIX 
(puc. 1 u 2) aBaaeTcA HefocTaTOUHO HaerKHOH. OjHakO KaueCTBCHHbIM BbIBO] 
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O CylleCcTBOBaHHH B Tesype AByX rpynn AbipOk pa3siM4YHOM MOABMKHOCT 
CeIaHHbIM Ha OCHOBAHHH aHasIM3a SKCIMeCPHMeHTaJIbHbIX JaHHbIX, MOXKHO CH 
TaTb JOCTaTOUHO OOOCHOBaHHBIM. B cBa3H C 3THM BECbMa HHTepecHO Opl0 C 
NpoBecTH Ha Te/ype HCcHeAOBAHMe MaMarHHTHOTO (I[MKJIOTpOHHOTO) pes 
HaHca. 

Bpipaxkaio OnaroqapHoOcTh JMpeKUMH U 3aBefyloulemy JladopaTopue 
JleHuurpayckoro du3Hko-TexHuyeckoro uucTuTyTa H. M. Petnosy 3a mp 
HOCTaBJICHHE BO3MOXKHOCTH MpOBecTH HacTosy1o padory. 


VuctutyT nowynpoBoxHHKoB Tlocrynua0 
Axkajlemuu Hnayk CCCP 13 III 1956 


WUTHPOBAHHAS JIMTEPATYPA 
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allen, J. Chem. Phys., 22, 518 (1954). 
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Aoxnayn AKkagemun nayr CCCP 
1906. Tom 109, Ni 4 


PHSHKA 


lO. H. WIYBAJIOB 


NEPEPACTPENEJIEHHE 2JIEKTPOHHOH MJIOTHOCTH 
B KPHCTAJWIE CEPHHCTOrFO KAIMHSA B CBSA3H 
C H3MEHEHHSMH EPO SJIEKTPONPOBORHOCTH 
(I]pedcmasaeno akcdemuxom A, A, Je6edesum Y III 1£56) 


Pacnpejlesienve SICKTPpOHHOH MOTHOCTH B KpHcTase HeEOAHOKpaTHO U3y- 
1aJlOCb B CBA3H C pa3JIHYHbIMH CFO CBOHCTBAMH HJIM B pa3JIHUHbIX yCJIOBHAX. 
JiKxelime u upc (') npocnequuu nu3smeHeHHe 
pacnpefeieHHA SJIEKTPOHHOH MVIOTHOCTH Cc 
NOBbILWeHHeEM TemMnepaTypbl, a Bpusaab, pum, 
Tepmauu u Ilerepe (*) ycTaHoBHsiH 3aBHCHMOCTb 
XapakTepa 9TOrO pacnpefseneHHa OT Tuna 
XHMHYeCKOH cBaA3H. I[IpeqcTaBiseT MHTepec 
BbIACHHTb CBA3b MexKAy pacnpesenennem 
3JIEKTPOHHOH NMJIOTHOCTH B KpHCTaJvie NOMyNpo- 
BOJHHKAa C ero S/ICKTPOMNPOBOAHOCTWO. 

Hecneqopanucb XOpOWwO OrpaHeHHble TreKca- 
TrOHaJIbHbIE KPHCTaJJibl CepHHCTOTO KaMHA Cc 
pa3J1HYHOH NPOBOAMMOCTbWO HU POTOUYBCTBHTEVIb= 
HocTblo. Ha MowHOJeHOBOM H3y1YYeHHH CHHMa- 
JICb pa3sBepHyTbie no BalicenOepry (*) peutre- 
HOrpaMMbl BpallleHHsA C MOCeAyOULHM H3Me- 
000 {Qf Qllwoncs PCHHEM UHTeHCHBHOCTel pedseKkcoB. OTHOUIe- 
*. HHA HHTEHCHBHOCTeH COCeAHHX pecpIeKCUB, T0- 
uc. 1. Ornowenua uHTeHcuBHo- JIYYCHHbIE AA KpHCTaNOB pa3sHOH MpoOBo,u- 
Teli ped.1excor (110) : (200) (4) H = MocTH, CpaBHHBanHCh MexKy coool. 
ie eae 0) 10), KP ue Tanvion | pas, CpapHeHHe 3TO NOKa3aI0 3aKOHOMepHOCTS 

EEL aiid H3MCHECHHS HHTCHCHBHOCTeH pe*leKCOB MIpH e- 
JeXOe OT BbICOKOOMHBIX K HH3KOOMHbIM OOpasuaM. OKka3asl0cb, YTO MpH yBe~ 
IMYCHHH MPOBOAMMOCTH KPHCTAaJIOB HEKOTOPble H3 OTHOWeHHH HHTEHCHBHOCTeH 
Je(pIEKCOB + CHCTEMATHUeCCKH 
JacTyT, <Apyruve  nmafaror, 
PpETbH He OOHAP y2XKHBAIOTON- 
eMeMCHHOH TEHACHUHH K H3- 


TeaOn rae: 


O6pa3uuy 


OrucmeuHa 

feHeHuto. Puc. | noKasbipaeT ped-iexcos BbICOKOOMHbIe | cpeHeOMHble | HA3KOOMHBIe 
SABHCHMOCTb OJHOPO H3 pac- 

PYILHX WH OAHOFO H3 Majato- 

IHX OTHOLWCHHH OT TpoBo- (110) : (100) ae ae ee 

= 110) : (200) ' ( ’ 

Be ape a SNOB OTN yn) 310) |. 4,00 1/12 140 
KEHHOH B JOrapH(pMHYeCKOM (200) $ (210) 1700 0'97 0'81 
wacuTa6e. B tTa6. | npu- (300) : (210) 4/00 0,92 0,82 
SEEHbI STH OTHOWeHHA, (300) : (220) 00 0,90 0,76 


JcpeHeHNbIe TO HeCKOJIb- i 
“iM oOpa3suaM u3 rpynn BEIcoKOoMHbIxX (oT 110 yo 2 Mom-cm), cpeqne- 
mHbIxX (oT 0,25 yo 0,02 Mom-cm) wu HH3KOOMHBIX (oT 0,02 Ao 0 ,0025 
Mom-cM) KpHcTamIOB, MpH4¥eM 3HaYeHHA OTHOWEHHM BbICOKOOMHOH Ipynlibl 


IpHuATLI 3a |. 
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Viz usmMepeHHbIX MHTeHCHBHOCTeH pedseKCOB MyTeM CHHTesa PAAOB Dyppe 
(4) no Meroxy TpadapeToB OblIH NOCTpOeHbI MpOCKUMM 2ICKTPOHHOM IOTHOCT! 
B kpuctasse CdS Bob reKCaroHaJIbHOH OCH js OMHOTO H3 BBICOKOOMHBIX KPH 
Tan0B (78 Mom: cm) 4 Aid OJ HOO M3 HASKOOMHBIX KPUCTaJJIOB (0,016 Mom: cm) 
Benuunubl OTHOCHTEABHOM S/ICKTPOHHOM MJIOTHOCTH Obl YCpeHEHbI MO CHM 
M€TPHUHEIM TOUKAaM Kako mpoeKuHH. [iA BBIABIEHHA AeTaNeH pacnpeNeJieHHs 
9JICKTpOHHOM MIOTHOCTH B TpOCTpaHCTBe MexJly aTOMaMH, KpOMe OCHOBHBN 
M300MHHM yepes 50 eQHHHL, OblWIM MpOBeJeHbI NONOMHHTeIbHO HSOJIMHHM 60 
62,5 70 equnun (cM. puc. 2). Kpome Toro, ObluiH MOCTpOeHbl KPHBbIe paciipeese 


HHA 3JIEKTPOHHOM MJIOTHOCTH BOKpyr aTOMa Ha paccTOAHHH = aV3, T. eae 
NOJIOBUHE paccTOsHUA MexLy OHKAHLIMMM IpOCKUHAMH aTOMOB B YKp yl H€HHON 


Pune. 2. poextuu pacipesxeienua 21eKTPOHHOM MMOTHOCTH Haj M0- 
cxoctb (001)  BbicoKOoMHOrO KpHcTata (A) H HH3KOOMHOrO 
Kpuctana (5) 


mMacwita6e (cm. puc. 3). B HwxKHel uacTH pHCyHKa cxemaTHuecKH} noKa3aHt 
nepepaciipefeseHve IJICKTPOHHOH MOTHOCTH MpH Nepexoye OT BbICOKOOMHOT‘ 
Kpuctagsa (B) K HH3KOOMHOMy KpucTajay (H) pasHoli yacToTOoH uepToueK 

V3 storo pucyHKa BUAHO, YTO MpH Mepexose OT KpHcTasa BbICOKOOMHOrS 
K KpHCTaJIy HASKOOMHOMY paciipefevieHHe SJIEKTPOHHOH MIOTHOCTH 3aKOHOMep 
HO u3MeHseTcH. MmMenHo, 9IeKTpOHHAA NMOTHOCTb NOBbIMMAeTCA BAONb JMHHI 
COeHHAIOMMX NpoekWHH OM2xKaliwHXxX aToMoB (0 u 120°), a TaKxKe B HalpaBJeHUl 
K HavOonee yanenHomy aTomy (60°), HO naqaeT B Apyrux HampaBsenuax (3! 


Ta6Onauna 2 


OO ipeaae seus 


35. | se | ser | 42 | a2 | aor | aoe. | ap: | oga |i aad as 
BosnefticTtsBpue Cpent 
10 BCe 
Pedrexchl uarp. | warp. | OCB- 4 ocBe 
OcB OCB. OcB OcB. 100° 130° Harp. | OCB. OcB. CCB OcB. eH 
150° HBIM) 

PoTrouyBCTBUTeEABHOCTS 

Sila 2 || aay eeeal |e | ss | sa | 130 | 400 
(140) : (100) | 1,09 | 1,46 |1,07] 1,04] 1,01 | 4,09 | 4,48 }4,44]4,06}4,22141,25] 4,48 
(110) : (200) | 0,97 | 1,07 |1,18)/1,03) 1,43 | 1,27 | 4,34 | 1,06]1,2811,18]1,05| 4,4¢ 
(220) : (310) 1,16 }1,22]4,74| 1,05 1,10 0,96] 1,24 
(200) : (210) | 1,00 | 0,91 |0,78]0,85] 0,84 | 0,89 | 0,79 | 0,92] 0,80] 0,98] 0,66] 0,88 
(300) : (240) | 1,02 | 0,92 |0,63}0,88] 0,78 | 0,92 | 0,87 |0,94]0,89]0,98|0,55] 0,88 
(300) : (220) | 0,87 | 0,86 |0,91/0,85] 0,89 | 1,00 | 0,83 10,98] 0,81 ]0,87|0,72] 0,83 
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1 90°). Takum o6pasom, mo onpeyeneHHbIM HanpaBseHusM B KpHCTase yBeJIH- 
IMBAaCTCS SCKTPOHHA NJIOTHOCTh, BOSHHKAIOT, TaK CKa3aTb, «3JIeKTPOHLbIe 
MOCTHKH». 
_ Ecau yuectb crpyxtypy Kpucrania CdS (run BypTuuta) v ocobenHocTH BbI- 
)PaHHOH NpOeKUHH, TO WerkKO NOHATL, YTO GrMKaliHMH aTOMaMH Ha 6sDKHeM 
1 aIbHeEM PpacCTOAHHAX Mey HX NPOCKUMAMH ABJIAIOTCA ATOMBI, wexKallue 
3 PASHBIX COCEAHUX COAX, T. €. ATOMbI PaSHOHMCHHBIC, ATOMBI KaMUA H Cepbl. 
A Ha cpeqHeM paccTosHHH Mex) NpoOeKIWMAMH aTOMoB GnKAliMHMM OKAaSsEIBaloT- 
1 ATOMBI OAHOMMEHHBIC, ATOMbI KAMA M KAMA WIM CepbI HM cepbl. sis 
Orcioja cueqyer, YTO NOBBIUeHHE MpOBOAMMOCTH MOXKET ObITh MPHHNCa Ho BO3- 
IHKHOBCHHIO SJIEKTPOHHbIX MOCTHKOB Me@?KJly paSHOWMCHHBIMH aTOMaMH. 


ral 
——, 


30 a 


O° 0 90 120 
HN I Itt Tim 


. 


Fe Alli 


TO a 
Puc. 3. QieKTpoHHaA MMOTHOCTh BOKPYF MpOeKWHH aTOMa u 


xoy ee MepepactipesxeeHua IPH Mepexojle OT BbICOKOOMHOTO 
_kpuctanma Bx HHu3sKOOMHOMy H 


OjHako Taky!lo HHTepnpeTauHio HeJIb3A CUHTATb CAHHCTBEHHO BO3MOKHOH. 
3 CaMOM Jleie, A3MeHeHHe HHTEHCHBHOCTeH pedbsJIeEKCOB MOMKET ABUTHCA CuIeEACTBHEM 
JAZHOOOPASHBIX ABJICHHH B KpHCTaMYeCKON pewleTKe. Mx MoryT BbI3SBaTb MUK- 
JOHAPYIUeHHA CaMOH pellieTKH B BHe, HalpwMep, MHMKPOTpeluH, Henpa- 
SHJIbDHOCTH B HaJiOKeCHHH ATOMHBIX CJIOeCB, KOMOMHAHA YrekcaroHambHOoH 
-mMosupukaunH CdS c xkyOnueckoH f-moqudHKauHeli, pa3sHad cTereHb 
AOZ3AMUHOCTH HT. J. 

Ji NpoBepku ObIIM NOCTABJIeHbI CleAyroulMe ONbITHI. BpM CHATHI WeOaerpam- 
{bl C HCTePTbIX B MOpOWwOK KpHcTanno0B CdS pasiHyHOl mpoBposumoctu. Poro- 
AeTpUpoBaHue JeOaerpamMM B OOWeEM NOATBepAuNO HaliJeHHy!O 3aKOHOMepPHOCTb 
I3MCHCHHA HHTCHCHBHOCTeH pecpJIeKCOB. 

Bpuiv mpopeyeHbl TakxKe CbeMKH BaliceHOeprorpaMM kpucTamoB CdS 
IpH OCBeIeHHU HM HarpeBaHHn. OcpellleHve OOpa3lOB OCYMIeCTBAANOCb MOLLHOM 
laMMOlM HakaJMBaHUA HM CHCTeEMOM JMH3 Asia PoKycupoBKH. I]pu 9sTom KpuctTasna 
jarpepasica 3a cueT OOyyeHHA Ha 15--20° Bue TemiepaTypbl OKpy2Kalomlero 
so3yxa. Kpome Toro, B Apyrx Onbirax OOpasilbl HarpeBaJICb BO BpeMA CbheEMKH 
TCWHAIbHbIM HarpeBaTesiem Jo 100 uu fo 130°. Harpepanue u ocBenjenue 06- 
JASI10B UHOra MpoMsBo_usoch OfHOBpemenHO. JIA MCKMIOUCHMA BUMAHMA 
JYYaHHbIX IPpHIHH BaliceHOeprorpaMMbl CHUMaJHCb Ha OMY H TY #Ke TIeHKy 
jo, BO BpeMaA HM MOcHe OCBeIeHMA M HarpeBanud. PesyibTaTbl MSMepeHHH CBefe- 
ibl B TAO. 2, B KOTOPOH MpHBeAeHbI YaACTHbIe OT JeICHHA OTHOIMeCHHH HHTCHCHB- 
locTeli pedbsleKcOB OCBeMIeCHHOTO M HarpeTorO KpHCTaJIa Ha OTHOIMeHHA TeX We 
{HTCHCHBHOCTeM Toro xe KpHCTasa, HO He BOsOyxKeHHOrO. OOpasilbi pacno- 
IOKEHbI MO BO3pacTaHHIO UX (POTOUYBCTBHTeMbHOCTH, KOTOPadA OXapaKTepH30- 
AHA OTHOLICHHEM CBETOBOrO TOKa K TEMHOBOMY Ip HeOOMbIUUX, HO OMHAKOBBIX 
\CBEIICHHOCTAX. 

Ilpu Oombuiom pas6poce NOyYeHHBIX BeJIMUMH, MpOHCXOJAMeM W3-3a HeBOS- 
[OAKHOCTH COOMIOJeCHHA OMHAKOBOL OCBeMIeHHOCTH Ha BCeX OOpasllax, BCe- 
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TaKH BHAHO, UTO HEKOTOPbIe OTHOWIEHHA HHTeCHCHBHOCTel pedIeKCOB yBeJIMUF 
BaloTCA [pH BOSOy2KJCHHH KPHCTala CBETOM HIM HarpeBaHHeM (OTHOWEHH 
Goubue CHHHUBI), a Apyrve yMeHbwaloTcA (OTHOWEHHA MEHEWe eQHHHUbI 
MoxkHO 3aMeTHTb TAK Ke, YTO 9TH XApaKTEPHbIe H3MCHEHHA MHTCHCHBHOCTE 
petpI€KCOB BECbMa MaJIbl y Mav1O (POTOUYBCTBUTeIbHOrO OOpasila Ne 35, ocobenk 
BeJIMKH Y BECbMa (pOTOYyBCTBUTeNbHOrO COpasua Ne 31, a Aid OHOFO MU TOTO x 
odpasuia Ne 42 yBennunBatoTca NpH OobWeM BOSOyxKMeHHH — NpH NOBbIIMeHH 
TeMNepaTypbl WH Mp OAHOBPpeMeCHHOM OCBELWEHHH WH HarpeBaHHH. 

ConoctTaBsIeHHe H31OX2KCHHbIX Pe3YJIbTATOB ACT BOSMOXKHOCTh YTBEPKaTt 
UTO YBeJIMYeHHe NPOBOAMMOCTH KpHCTadsa CdS, nponcxofAljee M0 TOK HH HHO 
NpHYHHe, CBASAHO C H3MCHCHHEM HHTCHCHBHOCTEH peIeKCOB, T. e€. Nepepacnpe 
JIeIeHHeM IIEKTPOHHOH MOTHOCTH B pemieTKe CdS, B KOTOpOH MpH yBevH4eHH 
NpOBOAMMOCTH OOpa3syIOTCA HIM YCHJIMBaIOTCA 3JIEKTPOHHbIe MOCTHKH “NO Hanpé 
BJICHHAM XHMHYECKOH CBA3H KpHCTaa. 

Vnea Hacroauei paOoThl npuvaqiexut axay. A. A. Jledeqesy. PaOora mpe¢ 
TeKala pH ero ‘HemocpeACTBeEHHOM cOjeHCTBHH. 


JleHuHrpagcKku rocyyzapceTBeHHbit yHHBepcuTeT _ Tloctynu.no 
um. A. A. )KjaHoBpa 14 Il 1956 
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Jloknagn Axkagemun Hayk CCCP 
1956. Tom 109, Ni 4 


FEO®H3HKA 


A.M. TYCEB~ , 


HEKOTOPbIE OBLUIHE BONMPOCbI TEOPHH MPOMCXO)KIEHUS 
METEOPOJIOTHUECKHX ®POHTOB H TEOPHH 
HOBOPOCCHHCKOM BOPbi 


(ITpedcmasazeno axademuxom B, B. Ill yaeiixunam 26 VIII 1955) 


l. MuorouncsenHbiMn aSPOMOPHYeCKHMH HaCJIOEHHAMH YCTaHOBJeHO cy- 
HIECTBOBAHHE YCTOHYMEPOH HM pe3KO BbIpaxKeHHOH HHEeEPCHH TemMepaTypb! BO3- 
Ayxa Ha pBbicoTe oT 500 go 1500 M npu uMpkyAWMAX ,pasBuBaoWUNXcs B OCeH- 
H€-SHMHIOl0 NOMOBHHY rola Hay NoOepexbem Uepnoro mMopa u Hag NpocTpaH- 
CTBAMH 3HaUHTEJIbHOM MpOTAXKeHHOCTH MO Tpacce CepepHoro Mopckoro nyTH. 
Takum 06pa30M, ycTaHaBAMBaeTCA JBYCONHOCTbh 3THX NMPKYAUMH. 

YNOMAHYThIe WAPKYJAWHH, BOSHHKAIOWWe B pesysbTaTe CymlecTBOBANHA 
B XOJOAHYIO NMOMOBUHY rosa CTauWNOHAPHbIX WEHTPOB aTMOCdepHOrO Aapmenns: 
Mcnanackoro MuHHMyma H Boctouno-Cu6upcKoro MakcuMyMa, a TaKxKe 4acTO 
HaOsro0faemoH OONacTH NOBbIWeHHOrO JaBseHuA Haq LlentTpanpnoi Esponott 
WM OOaCTH MOHHKEHHOFO JaBsenusA Hag Uepubim mMopem, Obl ucceLOBaHb! NO 
CpeqHHM XapakTepHCTHKaM B paOotax B. B. Wyvselikuna (1) 4 Ha3BaHbI uM, 
BCHJIY HX AaBEKTHBHOFO NpPOHCXO*KMeHHA H Ce3OHHOTO XapaktTepa, IlonapHbmM 
wu. UepHomopckuHM MyccoHamn. Mctounuku STHX LMpKyAUNH COA3aHbl CBOWM 
NpOWCXO*KeEHHeEM HaOI0aeMbIM B TO BPeMA [VIA NOBepXHOCTH MOpA H CYylUIH 
KOHTpacTaM TemMepatypbl. 

HenocpecTBeHHbIMH HaOJOJeHHAMH, MpOBeJeHHbIMH B palioHe K ceBepo- 
ganany oT Hopopoccniicka, Ha NOBepXHOCTH pa3yeia ABYX NOTOKOB Bo3s,yxa 
Obl OOHAPyXKeHb! BOMHbI C AMMNVHTYAOH NOpsAyKa HECKOJbKUX COTEH MeTPOB 
W JIMHOIO NOpAAKa HECKOJbKHX COTEH KHOMeTpOB. C Apyro CTOpOHbI, H3Be- 
cCTHO, 4¥TO Hopopoccuiickaa 6opa HOCHT APKO PbIPAaKeHHbIM NepHowMueckHA 
Xapaktep, a Ja OOacTeH, OXBaYeHHbIX JeHCTBHeM NOMAPHOrO MyccoHa, Xa- 
pakTepHO Nepnosuyeckoe NOABMeHHeE NOABHKHBIX OapHyecKHX OCOpasoBaHni. 
Bce 9TO NO3BONAeT YTBEPKAaTb, YTO B Mpupose cywlecTByeT ewe OAHH KNAcc 
KoneOaHHuli — KONeOaHHH MNOBepXHOCTH pa3yena JIByX NOTOKOB MYyCCOHHOM 
UWApKyNAWMH aTMOc(pepbl. 

OTH Ke JaHHble MO3BOMAIOT YTBEPKaTb, YTO MYCCOHHAA WHPKYJAUMA AB- 
JIAeTCA OHO W3 OCHOBHbIX MpH4HH (ppOHTOreHe3a, NpHYeM POpH30HTaMbHag 
B Cylydae, ECM Obl 3EMIA HE Bpalllanacb, MOBepXHOCTh pasyesa ABYX NOTOKOB 3TOH 
IMpKyAAWMH TpHoOpetaeT HaKJIOHHOe NONORKeHHE NOM WevicTEHeM KOPHOWNCO- 
BOM CHJibi, B COOTBeETCTBHU c Popmysnol Mapryseca. Macwta6bl TOH Hain HHO 
MYCCOHHOH UMPKYAAWMH ONpefeNAIOT BOSMO?KHOCTb BOSHUKHOBCHNA NpakTH- 
WYeCKH 34MeTHbIX NOJBYXKHbIX OapHyecKHX OOpasoBaHNh, KaK pe3yJbTAaTa KOJIe- 
OaHuii BbICOTHOrO (PpoHTa, TpeAcTaBJsArollero pases MexKAy MaccaMH HHKHEe- 
TO H BepXHero MOTOKOB BO3,yxa. 

2. Maspie KOMe6AHHA HAKJOHHOH MOBepXHOCTH pa3yela JIByX MOTOKOB (v1, 
Vo) BO3AYXa pasMYHO NMOTHOCTH (9, ~2) Obl uccneqoBanbl H. E. Koun- 
Hbim (7). Llembio 3THX HCCNeMOBaHHH Obllo TeopeTHYeCKoe oOocHopanne cy- 
MecTBYIOWeH FHMOTesbl O BOSHAKHOBCHHM LWHKJOHOB. CormacHo 9TOH runoTe- 
ge BCE LMKJIOHbI CpeAHUX MWMPOT B CeBEPHOM MOMYWapPHM CBsI3bIBAJINCb C Heyr 
CTOHYMBOCTbIO BOJIHOBbIX TIpOweccoOB Ha MOBepXHOCTH, OTJeNAIOWeH Walky 
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XOJIOMHOTO MOMApPHOTO BOsyxXa OT BOSyxXa TPONMYeCKOTO MpOWCXoO*RKeHHA 
H. E. Kouwn paccmotpen KoeOaHua, paciipocTpansolMeca MO OCHM x H | 
(Cu. DUC 

Bord 11eM cbopMy eI JIA COCTABIAIONINX CKOpOCTH HM YaCcTOTbI o BTOPOr 
Bila KoseGaHHl Jin HavOomee MHTepecHoro Cyyad, KOra MOBEPXHOCTh pas 
jena KoneOleTcA O06HO OHOY3JIOBBI 
celilaM, OCTaBasich MJIOCKOH. 


ones Sot (eots— ext (g — 1) (I — cos st) 


i= Aer (este ert) (4 eo I)(1 2308 st); 
208 (e1V2— P11) 
hice 


208 (e202 — P1V1) : 5 
i (q + 1) sin of; 

A 2 2@ (P2V2— 9101) 

Puce. 14 ia V4 us 3 


rye 8—mnocTosHHad BeIMUMHAa, XapakTepv3ylollad HayasIbHOe BOSMYLLeHHE 
MOBepXHOCTH pa3yena; y= (2y—/)/l; @—BepTuKawbHadA cCOcTaBJIAloUas 
yrOBOH CKOpOcTH BpalleHHA 3eMJIM. 

Ecuim 3a]aTb HeEKOTOpylO HavaJIbHyl0 BeJIMUMHY BO3MYIleHHA OCHOBHOFO 
MoTOKa H onpeyeuTb 10 AByM TepBpim dopmyviam (1) Bemuunuy PB, TO Mo 
ABYM [pyruM (dbopmysam, MojcTaBHB B HHX 3Ha¥eHHA f, HalifeM V, U Vp, 
XapakTepH3ylolive, CCH MOJOKUTb B HUX y=O, CmMelleHHe HHM*KHerO Kpad 
noBepxHocTu pasyena. Marerpupya nowyyeHHoe sHayeHHe JIA V, B Mpesesax 
t, =0, t, =</s, HaliqjemM BeMUMHY.9TOrO CMelLeHHA: 


C = 2Au/w. (2) 


zi 


(n—1)sinet; (Uf 


2 


VHccneqya 3ayauy o KoneOaHuaAx, pacmpocrpaHsAlouluxca 0 OCH X, 
H. E. Kogun orpannunaca BompocoM ycTOHYMBOCTH BOJH pa3/JIMUHOH JHHBI 
M MoKa3asl, YTO MIpH oOnpefeseHHBIX XapaKTepHCTHKaX OCHOBHOrTO MOTOKa, 
Kora 2hwctga/(vy— v2) >2, oueHb JVIMHHbIe BOJHE, nopayka 2000 Km 
u Ooulee, OyAyT HeycTOMUNBHIMH. | 

3. DusvyeckoH NMpHYHHOH BOSHHKHOBeHUA BOJH MepBoro BuAa ABIAeTCH 
BO3MYII€HHeE CKOPOCTH OCHOBHOrTO OTOKa H HWHepllHaA Macc BOsqyxa, y4a- 
CTBYIOWIMX B WMPKYJIALUH. 

IIpwunHok BO3HHKHOBeHHA BTOPOrO BUJa BOJIH OKaSbIBAeTCA OTHOCHTEIbHOE 
ABYOKeEHHE JBYX COMPMKacaloulHXCA NOTOKOB pa3sAHUHOH MOTHOCTH. | 

Tak kak B tTeopuu H. E. Kounna ypuxenwe mo ocH x mpocrupaercs 
B O€CKOHEYHOCTb, MOCTAHOBKa 3ajlauH He MpOTHBOpeyMT (usuKe sABIeEHUHA, 
Ho B mpHpogse nosBueHve BomH aMHOIO B 2000 Km Ha NepBbi B3rasy 
KaXKETCA HEOXKHAHHbIM, TaK KaK Mbl HE MOXKEM TIPHBeCTH MpHMepoB TIpsxMo} 
JMHCHHBIX J[BYCJIOHHbIX WMPKyAAWHH C ocTaTOuHOH WA BO3SHHKHOBEHUS| 
TaKHX BOJIH MpOTA*xXeHHOCTbIO. ; | 

Tak Kak BOJHbI JHHOIO B 2000 KM B IIpupoge cymlecTByIoT, TO ecTb OcHOBa| 
HHA YTBEp%KaTb, YO MB aTMOCHepe AOI KHbI CYULECTBOBATb 3aMKHYTHIe By! 
COMEDIC WMKpyAuH. KnaccnyeckuM MpHMepoM Takolt wupKynauMH Ha 3emI 
HOM Ilape ABJIACTCA WMPKYAAUHA, PASBUBAalOlancad Hall AHTapKTHYeCKUM KOH] 
THHCHTOM HW OKPy2KalouliMM ero BOHBIMM TIpocTpaHcTBamu. Cxema stoi mup 
KYJIAUMH H300parKena Ha puc. 2. 

B cepepHOM nowlyiuapHn Takoit CHMMeTpHUHOl uupKyAAWM He cymlecTBye 
Tak KaK BJIMAHHeM TenJbIX BON VoubpcTpuMa wanKa XOOAHOTO BOsLyxa CM 
uleHa K Bepwuropy npomuBy uv pacwienena, B pesybTaTe ero BOSHUKIIM Tp 
oO1aCTH MOBbILIeEHHOrO aBeHHa: B palione Bepxosucka, Hajl NomIOCcoM OTH 
cHTebHOM HefoctynHocTH ApKTHKH HM Haw cepepom Kanager. Ho sto He memrad 
€T BOSHMKHOBEHHIO J{BYCOHHbIX SAMKHYTHIX UWMPKyAUMi, O 4eM cBHJeTeN 
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CTBYIOT SAMKHYTbIC M3800apbl MH KyMONOCGpasnan copma Gapwyeckux MaKCHMy- 
MoB. AHaslOrM4Hyl0 KapTHHy cuejlyeT OKUAaTh UB WUpKyauHH, HMeHyemMont 
HepHOMOpcKUM MyYCCOHOM. 

YcOBMA, B KOTOpPbIX OYAYT pasBUBaTECA 9TH WUpKYIALMM, OKasEIBaIOTCA 
APYTHMH, TaK KaK ©, Py—P2, Vj;—V, OyAyT BenM4nHamMH HepemeHHEIMu. Ho 370 
OOCTOATEIbCTBO HE HCKJMIOYaeT BOSMOMKHOCTH NOABCHUA HCCHELOBAHHBIX Kosle- 
OAHHH NMOBepXHOCTH pa3yeua. 

KoeOaHuAMM, paciipocTpansAIOMMMHcA BAOb NOTOKa, B cyyae WMpKyJsA- 
uuu MenanicKuit Manumym — Bocrouno-Cu6upckuli Makcumym c pajuycom 
nopayKka 2000—3000 kM, H BO3MO>%KHOM He- 
YCTOHYMBOCTHIO HX peXKNMA MOMKHO OOBAC- 
HHTb HaOwoaeMoe BO3HHKHOBeHHe IMKJIO- rer 4 cs 
Hop. Ho sTo OObxACHeHHe Hemb3A CUHTATD = Sy 
ucuepnibipaiouuM. JleiicTBHTesbHO, MpH oO- 
CTaTOUHO OOJIbUIOM SHayeHHH J (pue. 1), a 
TakxKe, Kak noKa3an JI. H. Cperencxnii (°), B 
emyuae, Kora vy H Vy He MapawVeIbHbI, Ha 
MOBeEpXHOCTH pa3jea MOryT BO3HHKHYTb 
PpeXMepHble BOHbI. Torga, pu JoctaTouHo 
OobuioH aMNHTye BOH, 3aMKHYTbIe O6- 
JacTH H300ap MOryT BO3HHKHYTb H 6e3 noTe- 
pH yCTOHYHBOCTH BH KeHHA. 

4. IIpumenum sprpogpr H. E. Kounna yaa 
OObACHCHHA OCHOBHbIX OCOGeHHOCTeH HaH6o- 
mee uacTo HaOslofaemoro MyccOHHOrO THIa 
Hopopocecniickoli Oopbl, BO3HHKalolmel Ha 
sboHe ONHCAHHOM BbIWIe CHHONTHYeCKOH O6- 
CTaHOBKH. OCHOBHBIMH OCOOeHHOCTAMH OOpbI 
ABJIAIOTCH: €€ Te€pHOMHAHOCTb, CTPeMHTeJIb- 
HOCTb Hauasia HW HeOKNAaHHOCTh MpeKpalle- 
HHA, a TakxKe OObINHOe HeCOOTBETCTBHE 
MexK]y HaGsOMaeMOli MO CHHONTHYECKHM KapTaM CKOPOCTbO BeTpa H rpaHex- 
TOM JlaBJIeHHA. 

-~ Tlepuoguunoctp Hozopoccuiickoh Oopbl OOpaAcHAeTCA KONeCOAHHAMH MOBepx- 
HOCTH pa3yena. KoneOaHua MoBepXHOCTH pa3fema NomepeK OCHOBHOTO NOTOKa 

IIPHBOAAT K MepeMelleHHIO HYK- 

Hero Kpaxd MOBepxXHOCTH pa3yesma 
a orrecas TOPH30HTaJIbHOM HampaBsleHHn. 
BennwunHa 3STHX CMeIIeHHH, nNoy- 
cuHTaHHad 110 opmyse (2) Aaa 
An = 1 M/ceK, oKa3aacb paBHoH 
50 KM. TakuM OOpasom, IIpH 9THX 
KoneOaHuax (cM. puc. 3) Hopopoccuiick nepwoquyecku OyfeT MonaaTb TO B 
30HY Tensoro, TO B 30Hy XOmo_HOrO NoTOKOB. Tlo_cunTaHHbIit mo cdopmyuie (1) 
Mepvoy STHX KONeOaHHH OKa3sasICA PaBHbIM 0,6—0,7 cyToK. 

Bonubl, pacmpoctpanarolmmneca Bob NOTOKa, TakxKe OOycNOBIMBarIoNIMe 
epHOAUYHOCTh OOPbI, KaK MOKAaSbIBAaIOT HaOOACHUA HM NOMCYeTHI, MOrYT HMCTb 
quHy OT 100 yo 3000 u Oonee KUNOMeTPOB. 

Ecau cuNTaTb B COOTBETCTBHH C BbIBOJaMH TeOPHH JVIMHHbIX BOJIH, YTO AIA 
SpeHUX YCOBHH CKOPOCTh HX pacrpocTpaHeHuA MOxXeT ObITb IPHHATA paBHoli 
10 m/ceK, TO MepHOfbI BOJIH OKAKYTCH COOTBETCTBEHHO paBHbIMu 3—84 u Oowee 
JacaM. OTH NOCueTbI XOPOMO cormacyloTcA Cc rpasbuKOM HaOsoJaeMoi MOBTO- 
YACEMOCTH OOP pa3sJIHYHOM MpokomKUTeM_HOCTH (cM. pH. 4). 

HecooTsercTBHA M@xKy HaGJOJeCHHbIMH rpafsMeHTaMH JlaBeHHA H CKOPO- 
TAMH BeTpa, HepeqkO jocTuraroulme Oovee 40 m/cek, TaKxKe OObDACHAIOTCA 
ZOJIHOBbIMH TIpoweccaMH Ha MOBepXHOCTH pa3feua. 

BenescrBve JeHcTBUA KOPHONMCOBOM CHJIbI, MepHOAMUeCKHe H3MeHEHHA CKO- 
OCTH BETPA BbISLIBAIOT NOMepeyHble BOJHI, B pe3yJIbTaTe Yero Ha NOBepXHOCTH 
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# 


Zz 


Puc. 2 


< 
v4 


pasfena BOSHAKaeT COKHaA KapTHHa TpeXMepHOTO BOJIHCHHA. Mor _orpaHn 
YHMCA TOJIbKO OMpeeeHHeM FOPH3OHTAJIbHOM MO OCH X COCTABAAIOWEH BONHO 
Boro JIBHXKeHUA, CUHTa €€ HCKOMbIM JOMOJIHCHHeEM K OCHOBHOMY  MOTOKY 
Bocnoyib3yemca fia, 3TOrO (bopMy,1l0H NOCKUX BOVJIH: 


iis (See) ch k (z + hy) cos (st — hx). (3 

Tlonoxus Bp (3) amnautyny Bomb C= 500 M. AuHy BonHEt A>100000 

BLICOTY HHKHETO NOTCKAa hy = 6CO M, hk > he, x, t=O HW yUTbIBaA, YTO IPH 9TO! 
shkhyly khy, chk(z—hz) = 1, Haven: 


Ue 11,2 m/cex. 


BoauaHHe BOH Ha pexKUM UcceAyeMoro MOTOKA MOKHO OMpefeHTb HW Apy 
ruM nyTeM. Y4HTbIBAA, YTO MepHON UCCMEMYeMbIX BONH OUCH BENK, TpaleH’ 
JlaBJIGHHA MOMKHO OMpeessiTb MO paSHOCTH BbICO’ 

% COA pa3ea H pasHOCcTH TeMnepaTyp BepXHero 
30 HWKHeroO NOTOKOB. HaiyeHHbId TaKHM NyTeM rp 
JWMeHT CJIeqyeT NOACTAaBAATb B topmMyyly reocTpa 

cbuyeckcro Betpa. IIpu Anne nonyBonHb 50 KM 

amnutyye 500 M uw pa3HocTH TemnepaTyp 1G 

“ HalHfeHHadA CKOPOCTb reocTpodHyeckoro BeTp. 
paBHa 20 M/cek. ) 

Yycb6cTEO sTOrO cnoco6a 3akmIONaeTCA B TOM 
YTO Cpa3y NOovyyaeTcA CyMMapHoe 3HayeHHe CKd 
pocTH noToKa. DToT cnoco6 He OrpaHHyeH H Bé 
JHYMHOH amiutyop. B neppom cnoco6e, ry 
cbopmyma (3) BbiBemeHa pH MpegsnonoxKeHHH | 
MaJIOCTH BO3SMYIeHHA, STO OrpaHHyeHHe cyullect 
ByeT, H BO3MCXKHOCTb NOJb3OBAHHA €10 AA CONE 
Puce 4, Tlosropaemocrs npo- WX aMHJHTYA AomKHA ObITb ONpaBanHa coBnajy 
WomKUTeAbHOCTH GopBi HH€M C pe3yJibTaTaMH HaOwIOJeHHH. | 


02 4 6 8 12 hin 


Bosbwve aMMJHTyJbI BOMH, BO3MOXKHOCTb Bs 
JHUCHHA AMNJIMTyIbI pH HaOeraHHH BOJHbI Ha NosoruH CKMOH xpeOTa, par 
MOOXKEHHOFO Ha MYTH XOJOAHOTO NOTOKa, H, HaKOHeL, HapylwieHve ycOBy 
YCTOHYHBOCTH ABH2KEHHA Np Nepexose BONHI Yepe3s NPeNATCTBHE MOTYT NpHB: 
CTH K elle Golee 3HAYHTEIbHOMY YBe/IMYEHHIO CKOPOCTH BeTpa MH ONpOKHAH 
BaHHIO rpeOHA BOJHbI. OTO MpHBOAMT K KaTacTpoPuyecKOMy yBesHYeHH] 
CKOpOcTH BeTpa B Hosopoccniicke. OdPekT yBeMMYHBaeTCA BJIMAHHEM CHU 
TAKECTH Ha MOTOK XOMOANOrO BOSAyXa, HUSBEpralolulica CO CKMOHOB xpeOT? 
4TO HepeAKO HaGsitofaeTca B Hopopoccuiicke. 

Heokuqanhoe HactTynenve Oopbl TakxKe OOBACHACTCA BJIMAHHeM TOpHOD 
xpeOTa. XpeOeT 3aepxKuBaeT pacnpocTpaHeHHe XOMOAHOM Maccbl BOsLyXd 
moce YerO OHA CTPeMUTeIbHO MpopbiBaeTcH Yepes xpeOeT B CTOPOHy Mop} 
B Auane, rye xpeOTa HeT, Takve aABeHHA pH Oope He HaGsmrofarwica. | 


Mopcxkoi rugpopusnuecknii HHCTHTYT Tloetynuso 
Akajemu Hayk CCCP 26 VIII 1955) 
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Jloknsage Akayemun Hayk CCCP 
1956. ‘Lom 109, Ni 4 


TEOPH3HKA 


Akayemuk B. B. LEYJIEHKHH 
# 


POJIb TAHTEHLHAJIbHOM CHJIbl BOSEHCTBHA BETPA 
B NIPHPAUWWEHHHW SHEPrHW BOJIH 


Ileppoe uccnefopanne sHepreTuueckoro OaylaHca BeTPOBbIX BOJH, NpHHay- 

nexkapuee B. M. Maxkapeesy ('), HcxOQUIO H3 NpesANONO*KeHHA O TOM, UTO MOTI 
HOCTb, MepefaBaeMaA BeTPOM BOJIHE, paBHa NPOHSBeeHHIO TAHTeHUMaNbHOM 
CHJIbI BO3CHCTBHA BETpa Ha CKOPOCTb JBHXKEHHA NpOHsiA BOTH ((pasoByto CKO- 
pocTb). 3a MHOrO eT, NpoweMuNX C TeX MOP, MHOFOUKCEHHbIe ABTOPbI NIpHep- 
MKUBAINCb Pa3JIMUHbIX TOYeK 3peCHHA Ha M€XaHH3M MHTAaHHA BOMH SHepruelt 
BeTpa, HOO NOceAHero BPeMeHH BcioOdy yAepKUBAeTCH MHEHHE O 3HaUHTebHOM 
pOJH TaHreHUMabHOM CHJIbl TPeHHA Me*KY BO3LYXOM MH EOMOH, mph Hapacta- 
HHH SHeEprHu BOWIH. 
' B otmnune OT 9THX AaBTOPOB, MbI HCCIeOBAaIH BO3IeHCTBHe BeTpa Ha MaTepH- 
aJIbHbI€ YaCTHUbI BOJbI, KOTOPbI€ ONHCbIBAIOT CBOH OPOHTbI H ONOBpeMeHHO 
yuaCTBYIOT B JOBOJIbHO MEJVICHHOM TMOcTyNaTeJIbHOM JBHKEHHH (c Nysbcupyromet 
CKOPOCTbIO «BOJIHOBOTO TEYEHHA»). DTA TOUKA 3PeHHA NO3sBOMMMa pasobpaTEca 
B BOMpOcaX yYTOUHEHHOH KHHEMATHKH BOJIHOBOrO ABH2KeHHA (°), HATH BHYTPeH- 
HHH M€XaHH3M MHTaHHA BOJIH 9Heprven BeTpa ((%), § 3), O6HapyKuTb NpHyHHy 
HW 3aKOH HapacTaHus JVIMH BOJH MO JevicTBuem Betpa ((3), § 4). PaccmatpuBaa 
DSHEpreTHKY BOJIH C TOH %e TOUKH 3peHHA, MO%KHO NOKa3aTb, YTO TAHTeHLH- 
ambHaA CHa BO3AeHCTBUA BeTpa Ha BOVIHY AOOABAET MHUIb OUCHb MaJY}O JOJO 
K TOH MOWHOCTH, KOTOpad NepedaeTcA YaCTHLaM BOJIbI 3a CYeT HOPMAJIDHbIX CHI 
BOSJeHCTBHA, B HECHMMeETPHYHOM adpomnHamuyeckom movie ((3), dur. 9). 

TaHreHuvasbHad Cuia BO3eHCTBUA BeTpa COBeplIeHHO He MeHsAJIAa Obl SHEP- 
THM BOJIH, CCH Obl CKOPOCTb BOSAYWHbIX YaCTHL Hal BEPLIHHAMH BOJIH He OTVIH- 
Yaylacb OT CKOPOCTH BOS3AYIUHbIX YaCTHW, Ha NOMOWBAMM BOJIH: MOMEHT KOJIH- 
WeECTBA JIBH2KCHHA BOJIHbIX YaACTHILMO UX OpONTaM He MOr Obl MEHATLCA 3a CUeT 
TAHTeHUMaJIbHbIX CHI, HOO 3a OHY NOMOBMHY OOOpoOTa BOANbIX YaCTHIL MO Op- 
OvTaM Eelep JelcTECBas 6bI Ha HHX C TEKCH Ke CHO B CTOPOHY BpalileHHA, C 
KakOH OH JelicTByeT 3a Apyryro NMOMOBHHy OO6opoTa —B CTOpOHy, MpOTHBO- 
NOJIOKHYIO BpalleHHW. 

Bonpeki MHeHHIO HEKOTOPbIX HHOCTPaHHbIX ABTOPOB, K HCCJIEOBHHIO SHep- 
TeTHKH BOJH HET OCHOBaHHM NpuBMeKaTb JeHCTBHE TaHreHUMaJIbHOM CHJIbI Ha 
HOCTyMaTebHOe JBWKEHHE YaACTHL BOAbI: OHO HHKAK He OTpaxkaeTcA Ha Kpyro- 
BOM JIBH2KeCHHH YaCTHU, a MpocTO BeseT K HapacTanHio cKOpocTH ApeldoBoro 
TeyeHun. Ta HeOObUIAA OIA, KOT@pyloO BHOCHT TaHreHUMasbHan cusla B Oa- 
auc 9HeEprHH BORH, OGYCNOBJIeHaA HCKJIIOUNTEbHO HepaBeHCTBOM CKOpO- 
cTeH BeTpa Haj BEpIHHaMH UH Hal NOMOWBAaMH BOJH. 

JlefictputenbHO, NpOAyBKH MOfenel BONH B adposMHaMMYecKUX TpyOaXx 
NOKa3asiu, YTO PaBJIeHNe BOSAyXa Haj NOMOWBOH MpeBbiluaeT JaBsenne ero Hay 
BepWHHOH Ha HeOosbIUyIo BenMunHy Ap. B cnyuae Bown, ABM>KyUMxXCA C (paso- 
BOH CKOPOCTbIO C, MOXHO cBa3aTb Ap co cKopocTbio BeTpa Vy mocpej\cTBOM 
COOTHOLICHUA 

Ap = 28a (Vo — c)?. (1) 


3necb 5g —MMOTHOCTh BO3AyxXa; ¢ — OespasmepHBI KOspPUUHeHT, MOBOMbHO 
HajlexKHO H3MepeHHbI HeECKOJIbKHMH aBTOpaMH TIpHMeHHTeIbHO K pa3JIHUHbIM 
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3HAYCHHAM OTHOUICHHA BBICOTHI! K JIHHe BOJH (pasyMeeTcCa, IPH Taku} 
oubiTax 6plvio c= 0). 

Pasnoctb jaBnenui Ap BOsHUKaeT BCeACTBHe TOrO, YTO CKOPOCThb V, BeTpe 
Hal BepluMHOH Oompiye, YeM CKOpOCTb V2 BeTpa Haf{ MOAOMIBOL, Kak STO CUEAYC! 
3 ypaBHenua Bepuyau: 


Ap= 1/.80Vi re 1/.8aV5 == 0a (Va V2) Vy a= V,)- (2 


C ypyrol croponp, Tak Kak 1/,(V;+V2) Vo, TO Ha OCHOBaHHH (1 
u (2) MOXKHO 3aNHcaTb TpHOM2KeHHOe COOTHOMICHHE 


Vi—V2. = 2mVo, (3 


B KOTOPOM COKpallleHHO O603HayeHoO 
c \2 
= a 4 
ek blows ( 


CxopocTb Betpa V Hay BOsJHaMHM kKOueOseTCA MexK]Y KPaHHHMH 3Haye;} 
Huamu V, uw Vy Upw usmMeHeHHAX cpa3soBoro yrvia 6, xXapakTepH3ytoller¢ 
HOJIOKeHHE BOAHOH YacTHUbI Ha OpOuTe. B meppom NpHOHxKeHHH salen 
BbipaxkeHHve V, yoBseTBOpAIoMee yCsIOBHIO (3): | 


| 


V = (1 —1 008 8) Vo. (5: 


Ho B TakoM cjlyyae TaHTeHUMaJbHad cHJla Tpewua f, C KOTOpOli BeTef 
BO3eHCTByeT Ha e€MHUILY MOBeEPXHOCTH BOJIH, BbIpPaSHTCH Yepes TOT Xa 
@asopbli yros 0: 


f = kda (1 + yc0s 8)°V5. (6) 

| 

Syecb vepes k oGosnayen KosPpuHeHT TpeHHA MeXxXy BOsyXOM H BOROL! 

SHakoNepeMeHHad TOPH3OHTabHaA COCTAaBJAIOULaA Vy OpOHTabHOM CKO) 

POCTH NOBepXHOCTHBIX WaCTHIL BOJbI BbIpaxkaeTcA yepes asoBbit yrosm 4) 
payuyc OpOuTbI (MO/YBbICOTY BOJIH) fo H NepHoy BomH T: 


r | 
Vz = — 2n = cos 6. (7) 


Ha ocnopannu (6) u (7) 3amucpiBaeTca BbIpawkeHue JIA MIHOBeHHOrC 
3HaveHHA MOUHOcTH W 9, epeyzaBaeMo BeTpOM BOIHE 3a CHeT BOSsJeHCTBHS! 
TAaHPeHUHaJIbHOH CHJIbI TPeHHA: 


Wo = foe = — 2nkB, 72. V3 (1 + cos 6)® cos 8. (8) 


Iiepeqapaemaa MOUIHOCTb, ocpeqHeHHad 3a nepHox T oOpamenua acrut} 
HO MX OpOuTaM, BbIpasHTCA Tak: : 


nl wv 
Vex = \ Wed. (9 
0 


TJocne nogxcraHosku Bpipaxenna (8) B (9) u uHTerpaluH oKasbIBaerca 
W 5 = 2rykd, 2 V? 
r 7 a T 0- (10 
IJoycrapus B (10) Bbipaxenve y (4), NOmyauM BaxKHOe CooTHoUeHue 


Wy = Qnekdy 2 (Vo—c)?. (11 
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TO COOTHOIMeHHE MOKasbIBaeT, YTO, BOMpeKH CYHIECTBYIONICMyY MHeHHIO, MOIL- 
iocth W,;, oOycnoBNeHHad BO3sjelicTrBHeM TaHreHIMabHOli CHI TpeHua, 
$ KOHEYHOM CueTe 3aBHCHT OT KBaj[paTa pa3HOCTH ckKopoctTeli BeTpa HM BOJIH, 
ak 2Ke KaK HM MOIHOCTh Wy, oOycnoBneHHast BO3 eHCTBHeEM HOPMaJIbHbIX 
Mn. Ousvueckui cmpica (11) nerko NOHATH: pH yMeHbIeEHHM OTHOCHTeE HOM 
Kopocru (V)—c) yMeHbilaerca pasHocTb yaBsiennii Ap u pa3snoctp CKOpo- 
Tei V;—V,.. CneqoBaTesbHO, yMeHbIUIaeTCA pasHOCTb M@K]Y MOULHOCTHIO, Tepe- 
japaeMolt BOHe cusoi f 3a OAHY NONOBHHY Tepnoga oOpamenua vacrut, 
i MOUHOCTbIO, OTHHMAaeMOli 3a Apyrylo MOJOBMHY Nepvoga oOpamjenua. 

Hamu Oblio moKasaHo, Y¥TO 3a CueT BOSJeliCTBHA HOPMabHBIX CHA, 
CIEACTBHE ACHMMETPHH a3ZPOMMHAMHYECKOLO LOJA, BOJHbI MOyyaloT OT BeTpa 
AOULHOCTh W,, KOTOpad c FOcCTaTOUHOM HayexXHOCTHIO Bbipaxkaetca (opmMy- 
10H ((*), dopmy.sta 36) 

Wy = Ary (Vo —)?. 


CpaBHHB 9TO BbIpaxkenue c (11), nomyunm: 


W; amekd, 

Vrax, moutHoctb W,, nepefaBaemaad BONHAM 3a C4eT BO3elicTBHA HOp- 
fAJIbHBIX CHJI, MpeoOsayaeT Hay MouHOcTDIO W;, OOycOBJeHHOH TaHreH- 
[HaJIbHOH CHIOH f, TEM 3HaUHTebHeH, "eM GoubIue NepHoyx BomH T u eM 
feHbIe CespasMepHbI adpoqHHamMuyeckHi KospuuNeHT ¢. B cBolo ouepesp, 

YMeHbIlaeTCA C YMeCHbIUCHHeEM KPYTH3HBI BOWIH. 

TloqcrapuB B BbIpakenuve (12) sHayeHHA BXOJAIMX B Hero BeJMUHH Ha 
CHOBaHHM JOCTaTOUHO HajlexKHbIX COBPeCMeCHHbIX H3MepeHHH, MOXKHO M0Ka- 
aTb, UTO IPH 3HayeHHH MepHosa BOTH OKOsIO 3 cek. BenHUHHa W,/Ws=45; 
HEIMH CJIOBAMH, 3a CueT TAaHreHWHaJIbHOH CHJIbI TPeHHA NepegaeTcaA OKOIO 2% 
ceH MOLJHOCTH, NocTyNatomleH OT BeTpa. 


Mopckoh ruppodusnueckul HHCTHTYT Iloctynuso 
AxagemuH HayK CCCP 6 III 1956 
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Wornmayer Ananemnu Hayk CCCP 
1956. Tom 109, Ni 4 


BHOPH3SHKA 


, 


B. A. OMPHTOB 


# 


BJIMAHHE OBPABOTKH CEMSIH NUIEHHILbI FETEPOAYKCHHOM 
HA UX BHOSJIEKTPHYECKHE MOTEHIMAJIbI 


(IT pedcmasaexo axademuxom A. JI. Kypcaxosam 24 IV 1°56) 


Payom Onocusuyecknx HCCTeAOBaHHH OblO MOKa3aHO, YTO Npopacraromee 
€MA OONAMAeT BIEKTPHYECKOH NOJISAPHOCTbIO, BEJINYHHA KOTOPOH CBA3aHa Cc ero 
KH3HEHHOCTbIO H B H3BECTHOH Mepe MOXKET CYKHTb NOKA3SATEVICM HHTCHCHB- 
1OCTH pocTa HW ypoxainoctH Oyzyulero pactenns (1 *). QnextpwHyeckue cBoit- 
TBA CEMCHH CHJIbHO MeHAIOTCH MOA BJIMSHHEM BHeELWWHHX BOseHciBuh (8 ®), 
} TOM YHCle Pa3MHYHbIX XHMHYCCKHX BelectB (°). [IpeyctaBusiio HHTepec ycTa- 
JOBHTb, KAK BJIHACT Ha OHOMICKTPHYECKHE MOTEHUMAJIbI CEMAH HX npegnoces- 
lai OOpaooTka CTHMYJIATOPaMH pocta. 

Tpu naptuu (no 15 wt. B Kak OH) OANHAKOBbIX M0 pa3smMepy cemaH TopbKos- 
Kas 15 (BcxoxKecTb 98%) OblnM 3aHTbI B CTaKaHYHKaXx 5 MJ pacTBOpoB reTe- 
OayYKCHHA B KOHWeHTpaunAX 25 Mr/s WO r/a HW AeCTHANUpOBaHHOH BOsOH. Cra- 
AHYHKH 3aKPbIBaJIMCb BATHBIMH MpOOKaMH H MoMeLaIHCb B TepMoOcTaT TPH 
D°. Uepes 24 uaca cemMeHa packsabinaHCb Ha (PHbTPOBaIbHy!O Oymary 
;yauiku Tletpu, nocne vero HayHiasH MPOH3BOAHTbCA CNpesemeHHA pasHocTH 
joTrenunanoB (PII), KoTOpble nposomKaNHCbh BIMOTb JO MOMeHTa Npopacta- 
ma. Jina usmepenua PII] cema Ha napatunHpoBaHHoH NOAMORKE NOMCLLAOCS 
[a Bpalllaroulyloca natpopMy MosBHxKuUOrO cTONMHKa. TIpH nOMOWH pbidaroB 
| MHKPOMeTPHYeCKHX BHHTOB KHCTOUKOBbIe XJIOpCepeOpAHbIe WIeKTPOMbl (Ha 
,| # pactBope KCl) nogBoqunuch K 3apOfbILUeBOMy H NpOTHBONOOKHOMY 
My KOHUaM cemMeHH. PerucTpHpoBanacb papnorecnas prs): 

Jaa u3MepeHua Cy2KH BIeKTpoMeTp c mamnod ISIT], nocrpceHHbIi M0 Moc- 
opoli cxeme Baprta (*). BxogHoe conpotupmenne asneKtpometpa 1U® Q. Orcuet 
TI] npov3sBo_nuica NO Wikase 3epKaIbHOrO ee ae r3ii- eal (OHO aB- 
enue | mB). ; De ee a 

T: aba na 4 


'Pacnpeyenenne cemAH c RaHHOM BemuuHHoH PIT no* 
BapHaHTaM B MpolenTax (yepe3s 8 yac. nocie mpeOblBaHHA 
B pacTBopax) 


Bapuant 0,—10mB] —11,—20mB | >— 20 mB 
Bonnpii KOHTPOIb . . 20,0 Tf 6,6 
Terepoaykcuu 20 mr/A 6,6 40,4 03,3 
TerepoaykKcuH 0 Tr/l . 46,6 03,4 Oe 


» Pe3ybTaTHI OLHOTO H3 ONbITOB ipuBeyenbt Ha puc. |. M3 nero cnemyer, TO: 
TI oTJebHbIX CeEMAH B KaKJOM BapHaHTe CHJIbHO OTMMYAIOTCA Apyr OT Apyra 
bakT, HeOMHOKpaTHO OTMeYaBIHics B HTepaType (°)), MpHuem HanOoubUaA 
a3HMla MexKAy KpaliHumMu 3HayeHHaMH PIT naOntofaetca B BapnaHTe «reTepo- 
YKCHH 25 mr/j», 3aTeM HAeCT BOAHbIM KOHTPOJlb H, HaKOHel| «reTepoayKCHH 
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5 r/n». YremuuenHe pasHuubl MexK]y CaMbIMH BbICOKHMH H CaMbIMA HHSKHME 
gnayennamu PI] (no cpaBHeHulo C BOAHbIM KOHTpOJIeM) MpOwCXOAUT B BapMaHre 
«reTepoaykKcHH 25 mr/j» 3a CdeT MOBbILMeHHA PII orjenbHbIxX CeMSAH, H Ha060- 
pot, B BapHaHTe «rerepoayKcuH 5 r/j» 9Ta pasHulla CHWKAeTCA 3a CYCT YMCHb- 
wenua PII orqenbupr® ceMaAH. OTO HaruaqHO BUAHO HS TaOJ. 1, Tae céMeHa 
KaxKoro BapHanTa pasfesenbt Ha 3 rpyntbl: C BbICOKHMH (> —20 mp), 
cpequumu (—l1,—20 mp)“ nuskumu (0,—10 Mp) 3HayeHHaMH PIT. 


m6 


Puc. 1. Buuaune o6pa6oTrku ceMaH MMIeHHUEI rerepoayKCHHOM Ha HX SeKTPHYeCKyW Mou 
HocTb. ToHKHe JMHuM — 3Ha¥eHHa PII otqenbHEIX ceMaH, TOICTHIe WuUHU — cpefHue. J —Bon 
HHI KOHTpomb, J] — rerepoayxcuu 25 mr/n, JJ] — rerepoayKcnu 5 r/a 


] 
) 


M3 rpaduxa puc. | Buguo, Take, 4TO Tepey| Mpopacrannem ceMaH HaOuIiO! 
WlaeTcA MOBbIeHHe cpeqHei BenuunHb PII, BeposTHo, cBa3aHHoe C YCHJIeHHeN 
OOMeHHBIX MpoteccoB. OfHako, y CeEMAH, OOpaOoTaHHbIX yrHeTaloMleh 030K ret 
TepoayKcuHa (51/1), ITO BPEMeHHOE NMOBbIINeHHe He CONpOBOxKaeTcCs Npopactai 
HWe€M HM HeT Ha Oomee HH3KOM ypoBHe. B pe3yubTaTe HacTynarwulero cnajai 
pasMuua Mexyy 3HaveHHamMH PI] oTyembHbIX CeEMAH CrlaxKMBaIOTCA UH Yepe: 
54 uaca pce PI] naxogqatca B npegemax 2—5 Ms. K sToMy BpeMeHH OTMeUeHE 
clyuaw 3arHuBaHua ceMaH. TakHM O6pa30M, NOTepaA CeMeHaMH 2KM3HEHHOCTIY 
COMpOBoxKMaeTcA MOCTeNeHHBIM Nayenuem ux PII. | 

Jlanupie Ta6. 2 NOSBONAIOT COMOCTABHTb HHTC€HCHBHOCTb PpOCTOBbIX MIpa 
WeccOB B KaxKJOM BapHaHTe C pasIMuMAMH B BemMuNHAaXx PIT ceman. 1 


Taow wma 2 


Bausanue oOpa6oTkH ceMAH TeTepoayKCHHOM Ha pocT mpopocTKos 
nmenHubl ToppKosckaa 15 (cpeqHue 415 usmepenuit) 


Obma t 
; Inuna gale ne Yucno Kopueli 
apuant KOJICONTHIA | npopocrka ee mpopocrKe 
B MM B MM 
Bogubit KouTpoib . . . .| 10,7+0,83 + 72,5-+2, 42 4,4 
Terepoaykcnu 20 mr/a. . .| '14,5-40,81' | 89,0+2,04 0,0 
Yerepoayxcnu 5 r/n... .| Cemena ne — — | 
' MpopocH | 
| 


IlockoulbKy B3xTbIe CeMeHa OGMaaH OYeHb BbICOKOM sHeprueli popacts 
HHA, Mbl HE CMOPIM B ONMCaHHOM OMbITe cfesaTb Gomee AByX oMpefenenuit P} 
AO MOMCHTA NOABJICHHA POCTKOB y CTHMYJIMPOBaHHbIX HW KOHTPOJIbHBIX CeMAT 
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} TO 2Ke Bp€MA HHTepecHo CHINO MpocueqUTh Somee MOoypoouo usmeHennue PII 
eMAH pH MpopacTanuu JIA STHX AByX BapvanToB. TlosTomy B Mocexyiouem 
SMepeHHA CTaJIM NPHBOAMTHCA Tak2Ke H B powecce 24-yacoBoro HaMauHBaHHA. 
eSyJIbTATbI OAHOFO M3 OMNbITOB MpuBeseHbI Ha puc. 2. OHM MOHOCTHIO OATBep- 
MatoT HAHHbIe NpeMbILyWero OMbITa (CM. XO KPHBbIX NOcIe MYHKTHpHOL sH- 
MH) HU, KpOMe TOro, MOKasbIBalOT, YTO y2Ke Ha WecTOM Yacy HaMauHBaHHA 
HaetcA OOHaAPyXHTb 3HAUNTeJbHOe MOBBILLEe- 
he BewwunHb! PI] crumymupopanubix ceman 
O CpaBHeHHIO C KOHTpOJIbHbIMM. B Kone 
aMauHBaHiA OTMeyaeTCH cHHxKeHHe PII y 
eEMAH OOOUX BapHaHTOB. ITO, BepoOATHO, MOX- 
© OObACHHTb TeM, YTO K JlaHHOMy MOMeHTY 
eMeHa B pacTBOpe yxKe HayHHaWT HCIIBITHI- 
aTb HeOCTATOK KHcNOpoa. IIpu stom cTumy- 
MpOBaHHble ceMeHa, BHAMMO, OOsajator 
OJIbLUeH TYCTBHTEJbHOCTHIO H JlaloT 3HaueHHe 
IT jjaxe Menbulee, vem y KOHTpousa. Ilo u3- 
JIGveHHIO Ce€MAH M3 pacTBOpa CHOBa ycrTa- 
lABJIMBalOTCH + y2Ke OTMCUCHHBIE BbILIe COOT- 
foumleHHa BemHuHH PI] Mexyy BapHaHTamn. 

Iloppimenve Beauunnpt PII] ceman npu 
OpadoTKe UX CTHMysMpyiomei oso rete- 
OayKCHHa, MO HallieMy MHCHHIO, NOKa3bIBa- O20. , J 
T, UTO B CeMC€HH, OOpaOoTaHHOM CTHMYVIA- 


40 4aC 


OpOM pocTa, yBeJIH4HBaeTCA JICKTPHYeCKan 
eTeporeHHoctTb. [lockonbKy B OCHOBe MeTa- 
jONMYeCKOrO §=©OMORIEKTpHYecKoro —sMOTeH- 
[Mala Jlex%KaT OOMeHHBIC MpoOLecchl, ITO 3a- 
TaBJIACT IIpeANONOKUTb, YTO Mpemocepyan 
OpaOoTKa CeMAH CTHMYsATOpamMu pocTa He 
OJIbKO TMOBbIWAeT OOWIHH ypOBeHb OOMmeHAa, 
eleCTB BCero ceMeHH (7), HO yBeHUHBaeT 
akKKe pasJiM4HA B ypOBHe 


Pue. 2. Banaue rerepoayKcuua ‘Ha 
PT] ceman mimenulbl. a — rerepoayK- 
cHH 25 mr/n, 6 — BOJHBIM KOHTPOJIb. 
IlyHkTHpHad JMHHA OTMeyaeT MOMCHT 
H3BJIeueHHA CeMAH 3 pacTBOpOB. 
Kaxkjlaa TouKa KpHBbIxX — cpefHee 
u3 15 u3Mepennu. Topu3s0nTasbHbe 
yepTOUKH  OO0O3HauaIOT  CpefHIOIO 
KBaypaTHuHy!o OWMOKy 


OOMeHa BellleCTB Pa3SMHUHbIX eFrO YUACTKOB. 


JelicTBve yrHeTatollel Jo3bl rerepoayKcuHa Ha BemMuuHy PI] cemaH TOJIbKO 


lOATBEP*KMaeT BbICKASAHHOE TIPE AMOJIOMHKeHHe. 


Hsyyenne amekTpHueckOli NOMAPHOCTH 3acy2xKHBaeT TeM OOJIbIUerO BHH- 
faHua, uTO usmepeHHe PI] MoxHO NpOH3BOAUTb ObICTpO HM MpWxKN3HeHHO, a 
ama BesluunHa PI] MoxerT cry2KuTb XOPOUleli XapaKTePHCTHKOM COCTOAHUA OOb- 


KTa. 


ToppkoscKuh rocyapcTBeHHbili 
yHHBepcHTer 


Tloctynuso 
24 IV 1956 
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Jornaane Akagemun Hayk CCCP 
1956. Tom 109, Ne 4 


TEXHHYECKAS PH3HKA 
B. JI. MOKPOBCKHH 


OB ONTHMAJIBHbIX JIMHEHHbIX AHTEHHAX, H3J1Y YAIOWNX 
NEPMNEHAWKYJIAPHO OCH 


(ITpedcmasazeno axademuxom M. A. Jleonmosuyem 15 III 1956) 


[Ipo61ema mocTpoeHHaA JIHHeHHOM AHTeHHBI C ONTHMAJIbHBIM COOTHOMIeHHeM 
eKy WHpHHOHTaBHOrO MH YpOBHeM OOKOBbIX JeMeCTKOB HarpaMMbl HanpaB- 
eHHOCTH upHBena Jona (1) k cneqyrouleli MocTaHopKe s3ayjauu. V3pectuo 
acno n-+1 usnyyuaTenelt, paccronuHue d MexK]y U31yyaTeIAMH, JWIMHa BOJIHBI A. 
[pH 3aaHHOM ypopHe KR raaBHoro senecTKa AuarpaMMbl HallpapsenHocrTu 
[POBEHb OOKOBHIX JIeMeCTKOB IIPHHMMaeTCA 3a eCMHMMY) HaliTH TaKoe pacmpe- 
SJICHHe TOKOB H3JyuaTeAMH, pH KOTOPOM rpaHulla ruiaBHoro sienectKa 9, Ma- 
CHMaJIbHO OIH3Ka K rlaBHOMY HallpaBsennio } = 0, nepnenyukyaapHomy ocu 
ATeHHBI. O6paTuan 3ayaua: 10 3ayqaHHomy $, HaliTH pactipefenenne TOKOB, Jalo- 
ee MaKcHMasIbHOe R. HeckonbKo ocna6an ycnoBua Jlompda, MbI Oyyem cuy- 
{Tb PpaHuLel riaBHOro JlenecTKa TOT yroul ¥,, B HallpaBJIeEHHH KOTOPOrO ypOBeHb 
BIyYeHHA TWaBHOrTO slenecTKa CTaHOBHTCA paBHbIM efuHHue. Tomyyenupie 
OubtpOM pacpeyeneHHaA, Kak oOTMeTH PuOner (?), OKa3bIBaloTCA HeOmnTH- 
aJIbHbIMH, ecw d< i) /2.: PuOneT orpaHHuHsicaA MpHMepoM TocTpoeHHa ONTH- 
AJIbHOM HarpaMMbl JWI AHTeHHbI c 7 M3yyaTeAMH pH d =)/3. 

B HacTosmen padote 3aqaya 00 ONTHMAJIbHOM pacnpejleJieHHH TOKOB pelleHa 
If sroOoro 3HayeHHua d. 

OrpaHuyuMcA JA KpaTKOCTH KJIaCCOM CHMMeTPHUHbIX aHTeHH (TOKH 
paBHOyaNeHHbIX OT CepeAHHbI H31yyaTenAX paBHbl). MowHO noKasaTb (?), 
rO MOJIYYeHHbIe B 9TOM MpeANOOMKeHHH ONTHMAJIbHbIE pacnpeseeHHA OKAa3bI- 
q10TCA ONTHMAJIbHBIMH HM B Kwacce BCeX JIMHCHHbIX aHTeHH. 

B paccmaTpHBaeMoM cuJlyyae MOJIMHOM aHTeHHbI (3, 4) Pi (2)a7 Exe 


1 
ee % , UpHBogutca (+) kK Buy: 
IA UeTHOO ft = 2y 


v v Dp 
Pay (=D anes ax= DD (= 1 PCC (1) 
= p=k m=p— 
It HeveTHOrO 1 = 2v— 1 
v v Pie 
ae eg Gre ty Car Galas om (2) 
R=1 p=k m=p—k 
fe 6 =a{Vet = ; In =J_»—TOK B A-M u3uyyuaTese (HyMepallua OT 
2 . 


peHHbI AHTeHHHI). 

Tlepemennan € npHHuMaeT 3HaveHHA, BOOOMe TOBOpA, Ha AByX OTpeskax 

nd r 

—1, —a)u(a, 1), re a=coss. IIpu d>7a yBa oOTpeska CJIMBaloTCA B 
mH (—1, Ly 

Tloaunomp P, (C), CooTBeTCTBy!OWHe OMTHMAJIbHBIM B YKa3aHHOM © BBIILIe 
WbICNIe AHTCHHAM, JOJKHBI OOJIaqaTb CJIeyIOULMMH CBOMCTBaMH: 

1) npu 3aganuom P,(1)=R Onwxaliuiee K eCMMHHEe sHaTeHHe Cy, pH 
TAH, 7. 109, Ne 4 769 


KoTropom Pp(G)=1, MouKHO ObITh MAKCHM@JIbHBIM MIpH yCJIOBHH, * 
|P(C)|<1, xorma a<|[C| <1; 

2) mpu 3aqaHHom (, 3HayeHHe P,(1)=R fosuwKHO ObITb MaKCHMAJIbH) 
IIpH TOM Ke yCJIOBHH. 

Tlonunom P,(C),* YAOBeTBOPAIOMIMH 9THM YCJIOBHAM, CHHCTBEHEH. ( 
CBA3aH C MOMMHOMaMH, HavMeHee YKJIOHAIOMIMMHCA OT HYyJIA. O6o3Hay 
An (C, @) MomMHOM, HavMeHee yKJIOHAIONIMHCA OT HyJA Ha AByX OTpe3k 
(—1, —a) u (a, 1), HOpMupoBaHHbIH No mpaBuay Ay (ls a) 15 

Pemenue mepBoli 3ayauH JaeTCA BbIpaxKeHHeM 

Pi(C) = An (ZG 2a); 
rye Z olpepeiserca U3 ypaBHeHHA 
ANZ LG) os Ne ( 
PemeHue BTOpohH 3aqauH 


: C a 
Pr()=A (z +). 
BA) ie 
TlosMHOMBI, HaWMeHee YKJIOHAIOULMECA OT HY JA Ha ABYX OTPpe3Kax, Op! 


Hatiqentt H. VW. Axuesepom (°). Jlna cayuaa uernoro m = 2y OHM ompe,; 
JIAIOTCA QJIEMCHTapHO: 


Aay (6 @) = 2! | 
rye 7, (C) —nomunom Uedsnuesa. B cayyae HeveTHOrO 1 = 2y— | NONHHO! 


Axuesepa Any_,(C, @) HaxOJiTCA Mp NOMOMLH TeOpHH KOH(OPMHBIX OTOO} 
X%KeHHH MW BbIpaxKaloTCA MapaMeTpuyecKH Yepes S/MITHYeCKHe PyHKUHH: 


Soy 
ee 


4 Beas ees ENS 
Agy—i (6, a) = *(s—7 tan) it+zR) (5a — 3K) 
_ 79 | 9 ( 4 i 2 9 ai 2 > 
Vt 7) eager 
C acnu 


V a — smu 


Tlepuog, 2nmuntTHueckux dpyHKyHH K onpesesserca ypaBHeHvem 


sn 


ae 
ea 
Tlommuompr Axnesepa ueTHOH cTemeHH MepexXoAT B OObIUHbIe MOJHHO! 
UYebrmmepa up a= 0. Honunomer Axuesepa HeyeTHo creneHHu Aoy_, (6, 
. T 
2 (v1) * ay 
oOpasom, JIA ONTHMaJIbHBIX AHTeHH C HeYeTHBIM UHCIOM 2y-++1 u3myuaTel 
TIOJIMHOM aHTeHHb! Py (C) OKa3bIBaeTcA NOMMHOMOM UeGpuuesa 22%—1T,, 
mpu d>/2; [na avTeHHbI C YeTHBIM 4nCOM 2yv u3myyaTenelH mnOWME 
oe rN : 
P5y—1 (&) copmagaer \¢ «22-27 ,,_4 (C) npue d. > — are cos 2 since 
Ff 7 Zoo 2 ae 
Loch =o Arch R). «UedpnueBckve» pacmpeyesweHua TOKOB H 6b 


Haliqenbr Jlonpdom (*), He ykKasaBlMM Tpeyesbl ux MpHMenumoctu. Cuaye 
d< 4/2 orumuaetca of cryuaa d>i/2 Tem, uro pewlenve cBa3aHO c Ho. 
HOMaMH, HalMeHee YKJIOHAIONIMMHCA OT HYJIA He Ha OHOM, a Ha JE 
oTpe3kax. ae 

ApTop Bbipaxkaet OlarogapHocrh upod. IO. B. Pymepy 3a ykas3al 
TeMbI HW PyKOBOJcTBO paOoToH u mpod. H. VW. Axuesepy 3a enue ki 
Cy JIbTalHH. 

SananHo-Cu6upekul dusmuan 

Axkaylemuu Hayk CCCP i Hi toed 
UMTMPOBAHHASA JIMUTEPATYPA 


+C. L. Dolph, Proc. IRE, 34, 335 (1946). 2? H.J.Ribl 
’ ’ , . edie e t, Pp me 
(PEO seas Cc. ae ihe I ees o B, Bell. Syst. Techn. J., 22, 80 (1943). ee 
one bi BouH, 4, : - HW. Axuesep, Jlexuuu no reopun anmpokcumanun, |! 
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coBnayaior c noMHOMaMH UeCpuueBa T,,_,(0) mpH a<sin 


Aoxnager Akaygemuu nayx CCCP 
1956. Tom 109, Ni 4 


XHMH fl 


C. A. BAJIESHH un M. A. HTHATbEBA 


BJIMAHHE HEKOTOPbIX 3JIEMEHTOPrAHHYECKHX COEJ;IMHEHMM 
HA CKOPOCTb PACTBOPEHHSA YIJIEPOAMCTOH CTAJIN 
B HEOPrAHHYECKHX KHCJIOTAX 


(II pedcmaeaexo axademuxom C. H. Boaogxosuriem 27 I 1956) 


OJHUM H3 OCHOBHBIX MeTOJOB 3aMeJVICHHA CKOPOCTH paCTBOpeHHA MeTAaJIJIOB 
“KUCNOTAX, a CleOBATebHO, H YMeHbIUeHHA Auddy3Hu BoAOpoa B Meta, 
BIAeCTCA IpHMeHeHHe HHTHOUTOpOB. MurnOuToppl KucMOTHOM KOpposuH MeTa- 
OB, MNOJIYYMBIIHE B NPOHSBOACTBEHHOM NpakTHKe HasBaHHe «TpaBMbHbIX NIpH- 
aNOK» HIM «3aMeLIuTeel KOppO3HH», B HacTOsMee BpeMA MpHOOpeTaiwr Goub- 
[oe HapOJHOXO3AHCTBeEHHOe 3HaueHHe. 

Hacuntpipaetca oO 2000 pasmH4HbIX BelleCTB, HCCI€OBAHHbIX B KauecTBe 
HTHOHTOPOB KHCJIOTHOM KOppO3HH, OHaKO UCCeMOBaHHA, B KOTOPbIX cpaBHu- 
1eTCA SallUTHOe JelcTBHe pa3sJIMIHbIX HHTHONTOpOB, HeEMHOrOunceHHBI. Brep- 
1€ CBOJKa O 3alI[HTHOM JeHCTBHH HHTHOMTOPOB pasMYHbIX KaCCOB OMYONHKO- 
4Ha C. J. Beckospm u C. A. Banesnupm (*). JLenasucb HeOAHOKpaTHble NOMbITKH 
MaCCH*PUILMpOBaTb H3BeCTHbI€ HHTHOMTOPbI B 3aBHCHMOCTH OT HX XHMUYeCKOL 
upomp (74) uw Ap.). | 

K wHru6uTopaM KHCJIOTHOM KOppO3HH OTHOCATCA BellecTBa, cojep Kame 
CBOe€M COCTaBe aTOMbI a30TA, HJM (octopa, HIM MbIbAKa, WIM CYPbMbI, WIM 
icmyta. B muTepaType HeT cBeeHHH O IPHMeHeHHH OpraHHyeckUX coeqnHeHHH, 
IEP KalllUX B CBOeM COcTaBe (pocpop, MbILIbaAK, CYPbMY HWJIH BHCMYT, KaK HHTH- 
ITOPOB KHCJJOTHOH KOppO3HH. 

MbI 3aflaucb UebIO BbIACHHTb BIIMAHME pHa SEMCHTOpraHHyeckHX Ccoeu- 
HHH Ha CKOPOCTb paCTBOpeHHA CTaJIM B CepHOH HM CONAHOM KUCIOTAaX*. 

Pa6ora mpopofusacb co cTajibio-20 B pacTBOpax cepHOH KuCcNOTHI oT | Jo 
) # UB COMAHOM KUCHOTe OT 1 JO 5H UpH TemMnepatype 25°. IIpoqomKuTebHOCTb 
MbITaHHt oT 3 Wo 6 vac. Mero, ucceqOBaHHA B OCHOBHOM BeCOBOH, HO MBI IpH- 
HAI TakxKe OObeCMHbIM WH ICKTPOXHMHYeCKHH METOJHI. 

B xKauyecTse HHrHOHTOPOB KHCJIOTHOM KOppO3HH HCCeOBAaJIMCb ceWyroulHe 
[EMEHTOpraHHyeckHe COC MHEHHA: 

1) 6pomuctple TerpacbeHuanemenTEI: (C,H;)4PBr; (C,H;)4AsBr; (C,H;)4SbBr; 

2) octbopcosepxKaulue Opranuyeckne coequHeHua: (CyH;)4PCl; (CgH;)4PJ; 
Hs)3CHsPJ; 

3) TpexxsopucTble WudpeHHJI9JIeMeHTHI: (C,H;)2AsCls; (C,H,;)2SbCl3; ; 

4) tpudenusaementat: (CgH5)3N;(C.Hs5) 3P; (C,H;)3As; (C,H;)sSb; (C,H;)3Bi. 

B pesyuibTate MpOBeeHHbIX HCCeOBaHHH ObINIO yCTaHOBJIeHO, YTO MOUTH 
€ MCCeOBaHHble HaMH 3JIEMeHTOpraHHyecKkHe COeAMHEHHA 3aJepKHBAIOT 
\CTBOpeHHe CTasM Kak B CepHOl, TaK M B CONAHOM KHCJOTAX. 

Peskoe TOPMOxKEHHE CKOPOCTH pacTBOpeHAA CTaJIM B KUCHOTe HacTyNaeT TIpH 
HUCHTpalluu UuHTuOuTOpa, paBHol 0,5 mMog. Ha | I pacTBOpa KHCJOTbI, ¥YTO 
cTaBdeT mpuMepHo 0,02 Bec.%. C [asIbHeHIIMM yBeJIMUeHHeM KOHIeHTpallH 


* Bce opraHHueckHe CoecJHHeHHA, HCCJICTOBAHHb'é B Hamel pa6ote Kak HHTHON TOPE! 
COTHOH KOPpO3HH, ObIIH CHHTe3HpOBaHbl HAMM B VMuctutyte OpraHHyecKOH XHMHH 


I CCCP. 
7 704) 


HHTHOMTOPa CKOPOCTb pacTBOpeHUA CTA MOYTH He MeHAeTCA (cm. puce. 1, Kpr 
Bad Jit CepHOH KHCJIOTHI). 

JIlyumumu no cHme 3aluTHOrO JelcTBHA H3 H3YYCHHbIX HaMH 9JI@MCH’ 
opraHHdeckux coeMHeHH Ht OKa3aJIHCb OpomucTele WH HOAUCTHIe TeTpaeHHss Ni 
MeHTbI, KOTOpble Np KOHMeHTpalMu UX B CepHO KucmoTe 0,5 MMOJIb/J1 YMCHE 
WalOT CKOPOCTb pacCTBOpeHHA CTaH TeM OosIbIe, YM BbILUe KOHUCHTpally 
KUCJIOTbI. OcO6eHHO 3AMETHO YMeHbIMNaeTCA CKOPOCTb pacTBOpeHHA CTAJIM B MHTEL 
Bayle KOHUeCHTpauult cepHo KUcmoTEI oT | Ro 6 A; c AaNbHeMWHM yBeH4eHHe 
KOHUCHTpalu HHTHOMpOBaHHO CepHOM KMCJIOTbI CKOPOCTb paCTBOpeHHA CTA 
B Heli ocTaeTCA MpaKTHYeCKH MOCTOAE 
HOH. Tak, B Ce€pHOM KHCIOTe CKOPOCT 
pacTBOpeHHA CTaJIM B IpHCyTCTBHH pas 
eM HbIX 93JIEMeHTOpraHHyecKHX coe MHE 
Hui papHa Bl v4 0,7 r/M?-4ac, B 5 H- 


ofm®. vat 


~ ~ 
V2 a me 0,2 r/m?- uac, a B10 H—sBcero JHMM 
B 08 0,1 r/m?-4ac; B 4HCTOH cCepHOH Kr 
Sis 3s 3 cnote: B 1 #—5,5 r/m?-uac, B DS He 
R 9 40% 1208 11,6 r/m?-4gacu B 10 4 — 28,0 r/M?- vac 
aS SiS B comaHow KuCOTe, cosep Kalle 
8 5 S 90 = Te Ke 9eMeHTOpraHMyecKHe coeqHUHE 
mS g S HUA, CKOPOCTb pacTBOpeHHA CTAaJIM pes 
S 4 S 8 8 KO YMCHbINaeTCA 10 CpaBHEHMIOC YHCTC 
S s 0S KHCJIOTOH, HO, B OTM4He OT CepHOH ba 
Si4 CJIOTbI, BMECTe C POCTOM KOHIeHTpally 
g COJIAHOH KUCOTAI pacTeT H CKOpOCT 
x 04 «8 «= 42 «46 mmonfn pacTBOpeHHA CTaJIH B Hel. | 
Konuenmpauin (CgHs),9 8° ViurnOutopupli adibexT Ja Bee 


TaOHMHbIX TeTpaPeHHJI9eCMeHTOB YB 
JIMUMBaeTCH C YBeJIHYeHHeM KOHIeCH} 
pauwH KucNOTEI. Campi 9scppeKTHBHB 
HHPMOUTOPOM M3 raJIOUHbIX TeTpapeHuSeMCHTOB OKA3aJICA HOMMCTHIi TeTpady 
HHJIOcpoHuuh. . | 

KpHBble NOJAPH3alH MOKASbIBaIor, ITO OpOMUCThIe H HOANCTHIe TeTpaceHnH! 


SJIEMEHTHI BIMAIOT KAK Ha CKOPOCTb KaTOAHOrO, Tak H Ha CKOPOCTb aHOJHO) 
TIpoOweccos. | 


Hamu Opio0 3aMeueHO, 4TO B 
cepHOH KuCNOTe HeOOMbUIOH KOH- 
HeHTpaluu, HHrHOupOBaHHOH Opo- 
MHCTBIMH HWJIM MOMMCTbIMH TeTpa- 
(PeCHHJISJIEMeHTaMH, pacTBOpeHue 
cCTaIH HeT B MpoOMOmKeHHE Bcera 
onbita (6 4ac.). B 6omee KOHUeHT- 
PpHpoBaHHoH cepHoH KucyoTe (5 HX) 
SaMeTHOe pacTBOpeHe cTamH Ha- 
O0faeTCA TOJIbKO B MepBble wacbl 
OnbITa, 3aTeM wmpeKpamaetca. B 
cepHou kucnoTe oT 8 0 10.4 pac- - 4 6 
TBOPCHHA CTaIH MOUTH He HaOwt0- Konuenmpayua H,80, 
qaetca. OrnomupoBaHHasn Jo 6ec- 


Ka IIOBEpXHOCTh: OOpastloB coxpa- Puc. 2. SaBHCHMOCTb cKOpocTH pacTBOpeHuA Y 


3 PoANcTOH cTasIM OT KOHIeHTPawHH PacrBOpoB Cc 
HACTCH TAKOM XK NOCMC AIMTCMb= yo KvcnoTEE B mpuceyterBuu 0,5 MMow/n HHrH4A 


Horo (oT 48 jo 72 yac.) mipeOpipa- tropa: J — (CsHs5)4PBr; © 2 —(CgHs)aAsBr; 34 
HHA B STO KuCHOTe, | . “ (CoHs)aSbBr; 4 — (CeHs5)aPJ 
Murepecuo OTMeTHTh ellie O2NH | | aes 

(baxt; Mocae MpeObiBanus B CepHOl WIM CONAHOM KUCNOTax, HHTHOupoBaHH 
OpOMMCTHIMH HIM. MOAMCTEIMU TeTpacbeHHIaeMeHTaMU, OOpasIlbl cra He nd 
BepraloTcd -aTMochepHOH KOpposuH Hu Govlee. ycTOMYMBEI K, BOSfelcTBHIO | 
HMX UYMCTHIX KHCJOT, ¥eM OOpasiibl, He ObIBIUHe B HHTMOMPOBaHHbIX KUCMOTH 
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a) 


Chopocine pacmeopenua 


Pak, OOpasell, Obisuinit 20 yac. B MHrHOMPOBaHHO HOAMCTHIM TeTpadenusmpocpo- 
ivemM 10 H cepHO kKucnOoTe, B 4ucTol 10 NH cepHoit KuCmOTe pacTBopsetca 
3 10 pas MequleHHee, 4eM KOHTPOMbHbIe OOpasilbl. 

Hcnoulb3syx MeyeHble aTOMbI HOJa, HaM y),aocb OOHapy2KYTb Ha NOBepXHOCTH 
OpasiloB, ObIBIUHX B MWHPHOUpPOBaHHbIX HOUCTLIM TeTpaseHnsIpocponHvem 
<HCOTaX, HOA. KowmuyecTBo Hosa Ha NOBepxHOcTH O6pa3lloB yBemHUnBaeTcA 
> YBEJIMYEHHEM KOHIUCHTpal\HH CepHOH KUCJOThI, a B COAHOM KUCIOTe pasMUHOL 
KOHUCHTpalHH KOJIMYECTBO HOMa Ha NOBepXHOCTH OOpa3suoOB He H3MeHAeTCA. 
Kpome Toro, Ha NoBepXHOCTH OOpa3uoB, ObIBLINX B HHTMONpOBaHHoli cepHoli 
KucNoTe, Hoa B S—6 pas Gombe, eM Ha OOpasyax u3 COMAHO KUCOTHI. 

TpexxJIOpHCTble JueHHISIeEMeHTHI OKasaIHCb Ooee cnaObiIMH MHTHOUTO- 
pamu. B npucyTcTBuvH STHX COeAHHEHHM CKOpOCTb pacTBOpeHuA cTamH YBeuH- 
IWBaeTCA C YBeJIMYCHHEM KOHUeHTpawHH KucnOTHI. MurnOutTopupiit adbeKT 
AX B C€CPpHOH KHCOTE pa3sIMYHOH KOHWeCHTpalluu OcTaeTCA NOCTOAHHBIM, a B CO- 
(AHO yMeHbIaeTCH C YBeNHYCHHEM KOHIeHTpalWu KUCJOTHI. 

TpudenHJ3JIeMeHTHI, HCCMeAOBAHHbIe B BHe CycneH3Hli, HesHayHTeMbHO 
saflepxKHBaloT pacTBOpeHHe cCTaH B cepHoH KHcCOoTe. B commHol KuCIOTe 3a- 
MeJIAIOT paCTBOPeHHe CTaIH TONbKO TpHpenusdocpun u TpudenuaicTH6uy, 
OCTAJIbHbIe TPHPeHHJISJIEMEHTHI YCKOPAIOT pacTBOpeHHe CTA B COMAHOM KUCOTe. 


MockoBcKHi rocyapcTBeHHbIli MeqarorH4uecKHH MHCTHTYT Tloerynuao 
: um. B. VW. Jlenuna 12 I 1956 


- UJAMTHYPOBAHHAS JIMNTEPATYPA 


1c. A. Becxos, C. A. Bane3sun, Yu. 3an. kabeaph o6m. u ananut. xum. MITIV 
um. B. HV. Jlenuua, 54 (1947); 68,8. 4 (1951). 27H. Pirak, W. Wenzel, Korros. u. 
Metallschutz, 10, 29 (1984). *®A. B. Ceprees, C. H. Uypun, H.C. Coao- 
Bet unk, Tp. 1-H Koncepenuuu no koppo3un Metannos npH AH CCCP, 1935, crp. 743. 
4VU.H. Wytrunosa,C.A Bane3un, B. Il. Bapaunuuk, Samutra meranos 
OT pa3beqanna KucmoTamH, 1945. 5&3. A. Hoga, M. A. MeaBegesa, JAH, 69, 
Ne 2, 213 (1949). : 
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Jloxnagn AKkagqemMunm Hayk CCCP 
1956. Tom 109, Ne 4 


XHMH 


A. H. BALUKMPOB, 10. B. KATAH uf. A. KJIHTEP 


HOBbIM CHHTE3 AJIU®ATHYECKHX AMHHOB 


(I1pedcmasreno akademuxom A, A, Baaaxdunnam 23 I 1956) 


B nactTosujee BpeMA aJIKHaMHHbI OOLIUHO MOJIY4alOTCA B pe3yJIbTAaTe B3al 
MOJeHCTBUA TaulOHHbIX aJIKHJIOB HH KHCIOpOAcosepxKallMxX OpraHHyecky 
COe/MHCHHH C AMMHAKOM, a,TaK2%Ke IyTeCM BOCCTAHOBJICHHA HEKOTOPbIX a30TC 
epxkalux coequnenul (1,?). SamMaHyMBbIM MpefcTaBsAeTCA MCKOYeHHe Tp 
MeXKYTOUHOM CTaHH MOJyYeHHA HCXOMHbIX KOMMOHEHTOB HM OCYIeCTBIeHHe IIps 
MOPO CHHTe3a aMaTHYeCKUX AMHHOB U3 NpocTeHwiMxX XMMMYECKUX COe{MHEHHI 
TIpeqcrapiasl0Cb BO3MOXKHbIM IIpOBeCTH TaKOM MpAMOH CHHTe3 3 OKHCH yrs 
pola, BOAOpoya HW AaMMMaKa B YCJIOBHAX, KOra OCHOBHbIMH IIpOMyYKTaMM KaTé 
JMTHYeCKOrO THAPHPOBaHHA OKMCH yrulepofa ABIAIOTCA aslMcaTHyecKHe KUCJIK 
pofcoflepxKalllne CoeqHHeHHA, T. €. IPH BBICOKHX aBJICHHAX H HH3KUX TemMepé 
TYpaX B IpHCyTCTBHM KesesHbIX KaTamH3aTopos (°, 4). 

B muTepatype OTCyTCTBYIOT JlaHHbIC OTHOCHTeIbHO MpAMOPO CHHTE3A AIK 
aMHMHOB H3 OKHCH yrslepofa, BOMOpOsa MU aMMMaka, 3a HCKJIIOUeHHeM CBeeHHk 
MMeIOWMXCH B MaTeHTe Kaapka (°), cormacHO KOTOpPbIM NepBHYHbIe asMpaty 
YeCKHe AMHHbI OOpasyloTcH W3 yKa3aHHOH ra3s0BoH cmecH Ha Co — ThOs- 
KM3eJIbryp KaTamu3aTope mpu 182—221° uw ~12 ar. Kaapx(°) yKa3piBaerT, 4T 
KaTaH3aTOpaMH 9TOFO CHHTe3a MOTYT ObITh Take MPOMOTHPOBAaHHble *Kees 
M HUKeJIb. OHaKO HHKaKUX JaHHbIX 06 yCJIOBHAX H pesysIbTAaTaxX IpHMeHeHH 
3THX KaTaIH3aTOPOB B MaTeHTe He COep KUTCH. 

C lesbio OCYMIeCTBICHNA IpAMOFO CHHTe3A aJIKHJIAMMHOB M3 OKHCH yrsepoRe 
BOMOpOa HW aMMHaKa Ta30Ban CMeCb, COCTOAMLad W383 yKa3aHHbIX KOMIMOHEHTOE 
nponyckaslacb HaMH B pa3MUHbIX YCMOBUAX Hall IPOMOTHPOBaHHbIM XKeJIe3HbI 
KaTaJIH3aTOpOM. 

OnbiTbI TpoBoqusmHcb B oMmHcaHHOH pauee (°) ma6opaTopHol ycraHoBK 
BbICOKOrO AaByieHua. Ha WyTH B peakTop ra3s0Baa cmMecb (CO: He = 1: & 
Mmpoxoqusa uyvepes oOorpeBaeMbI aBTOKIaB Cc OapOoTepoM, HamlOJIHeHHbI 
2KH]KAM aMMHakoM. Cojlep»kaHve aMMHaka B HCXOMHOH ras0BOl cMecH peryay 
pOBaOCb NOCpeACTBOM HarpeBaHHA aBTOKMaBa JO 3ajaHHOH TemMepaTypH 
OOpadorKka SKCHepHMeHTaIbHBIX JaHHbIX MpOM3BOAMMACb ONMCAHHBIM paHe 
cnoco6om (7,8), 

CoflepskaHwe aMHHOB B XKHJIKUX OpraHHyecKHX MpokyKTax cuHTesa ompé 
AeNANOCb WYTeM U3BICYeHHA UX 3 KaTamu3zata 20% cepHoli KUucCNOTOH c HC 
CNCLYIOMMMM pasoxwKeHveM OOpaso0BaBuiuxca coseli (°). 

[leppble NOMOKUTeEMbHbIC Pe3ybTATHI OI MOJYYEHBI B ONBITe C ragzoM, Cc 
croauyum u3 31% CO, 61% He u 8% NHs npn 200 ar., 210° u o6bemuolt cKe 
pocta nopayKka 2000 yac +. Tlowyyenupie B STHX YCNOBMAX X%KHKHe NPOyKT 
CHHTesa COfepKaH OKONO 8% aMMHOB. OTHM Oblia NOKasaHa NpHHUMAHabH 
BO3MOMHOCT MpPAMOrO CHHTe3a aMaTHYeCKUX AMMHOB W3 OKHCH yrseponi 
Bowopoya H aMMNaka. 

C webio BLIABICHHA YCNOBHit, OaPOMpHATHBIX JIA CHHTe3a AMHHOB, OBI 
M3yYYCHO BIMAHME Ha UX BbIXO OOBEMHOH CKOpOCTH, aBIeHUA, COMepxKaHHA a 
bei B op eae ra3OBOH CMecuH HM TemMmepaTtypbl. PesybTaTbl ONbITOB cBeeH 
B Ta6mEN, 
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Tipupefenuple B Ta6n. 1 WaHHbIe MOKA3bIBaIOT, YTO BbIXOJ| AMMHOB B CHJIbHOL 
eNe€HH 3aBHCHT OT OOBEMHO/ CKOpOCTH HM COCTaBa HCXOMHOM Tas0Bol cMecK 
OHH2KeHHe OOBeEMHON cKOpocTH c 2000 jo 500 uac * noBbIaeT BbIXO, AMHHOB 


Ta6uuna 


BavsanHe pa3HuHbIX (bakTOPpOB Ha BbIXO, aMHHOB 
B CHHTe3e€ H3 OKHCH yrsiepojla, BOAOposxa H amMHaka 


CoctaB ra3a CHHTe3a, 


T-pa, SERS BE Hapue-| OOnemn. oe 
°C HHe, i si ee aa 
Co ne ry ea aes Te3a, “Jy 

2000 7,5 

1000 10,0 

245) 134.0 161,071 BLO. 200 500 14.3 
200 15,0 

2 7 f 2000 16,0 
240 | 28,5 | 57,5 | 14,0 60 1500 25'0 
60 18,0 

240 | 27,0 | 55,0 | 18,0 fe 2000 2,0 
200) 22,0 

oe 62,0] 7,0 3,0 

28,5 | 57,5 | 14.0 16,0 

240 |26,0 | 54,0 st 60 | 2000 | 180 
23,0 | 47,0 | 30,0 20,0 

215) 14,3 
335 f| 31,0 | 61,0 | 8,0] 200 500 13°0 


ouTH B 2 pasa. YBenuyeHue cojepxKaHuA AMMMaKa B HCXOJHOM rase C7 Jo 30% 
[PHBOAUT K BO3pacTaHHiO BHIXOJla aMHHOB NOUTH B 7 pas. HeKoTopoe nomo*Ku- 
€JIbHOe BIIUAHHe OKa3bIBaeT TakxKe MOBbINEeHHe JaBeHuA. [lepexoy oT aBseHHA 


aoe vem an 2 


@pakWHOHHbIH CocTaB H pe3yJIbTAaTbI aHaJlH3a BbIZeJICHHbIX AMHHOB 


Halizeno °/, Conepx. aMHHoB BO (pakuHH, % 
epBHYHIX 
Tipeweabl Kum. Qa 
paxuuii Bye é a 5 
B °C H WaBa. ae: Cc H N es 0 
Qay we Od, 
B MM PT. CT. Se & 55 
u> ag 2s ee re 
ag aa qEe = = 
x8 Saeco wees 
Sa 2 Bes s ee 
eee ee ee a a 
48—100 16,4 
400—150 EO) || Se | WA TON NA |) 96, 29 — Bin Hal 
450—170/10 10,9 173,82| 14,76) 11,04| 81,5 | 84,77 | 18,23) — 
70—110/10 17,8 |75,64|14,67; 9,76) 90,2 92,03 DD \| Do 7A 
440—150/10 12,0 |77,45|14,55| 8,00] 82,0 fel cave 9,75 | 8,68 
450—180 8,2 | 78,67 VA Sis 18, BM || (oe — — — 
OctaTok 20,0 | | | | | — | — | — 


0 at. K Japmenuto 200 ar. compoBoxaeTcaA yBeMYeCHHEM BbIXOa AMHHOB C 18 
0 22% . B unteppame 215—235° usMeHeHHe TeMnepaTypbI MpakTHYecKH HE CKa- 


bIBAeTCA Ha COMep2KaAHHH AMHHOB B *KHAKHX NpOAyKTax CHHTC3A, qTO MO3BONHIO 
179 


NOYYHTh CpaBHHMbIe aHHble MpH cOXpaHeHuH MpHOJIMSHTeNbHO NOCTOAHH 
UpOW3BOMUTeJIbHOCTH KaTasIM3aToOpa. 

BpieseHHble H3 MpOAyKTOB CHHTe3a AMHHbI ObLIM pasOrHaHbl Ha. pai 
HW lofpepruyTbl, aHamusy. B Ta6n. 2 NpHBefeHbl NaHHbIe, XapakTepH3yloUl 
(PpakUHOHHbI COCTaB MOJIYYeHHbIX AMHHOB, a TaKKE Pe3yJIbTATbI HX IIEME 
TapHoro aHayiu3a M pa3jlenbHOrO OMpefseseHHA AMMHHOTO a30Ta, BXOALIE 
B Me€pBHYHbic, BTOPHYHbIe H TpeTHYHbIC AMHHbI, MPOH3SBeACHHOrO MeTOAOM TIOTe 
WHOMeTpuyeckoro THTpoBaHHa (1,11) Hu nO Ban- -Cnaliky (2). 

Jjaunpie Tab. 2 MOKa3bIBaloT, YTO IpAMOH CHHTe3 H3 OKHCH yrsepoya, E 
Opofa HW aMMMaka, OCYIIeCTBJICHHbI B ONMCAHHbIX YCJIOBHAX, IIpHBOYUT K ¢ 
pa3OBaHHlO MIpeHMyLIeCTBEHHO NepBHYHBIX aMpaTHYeCKUX AMMHOB C pasJIMUBl 
YHCJIOM YIvIepOJHbIX aTOMOB B Lellx. . 


Vuctutyt HepTH : Tlocrynusn0 
Axkayemuu Hayk CCCP 20 I 1956 


WMTHPOBAHHAS JIUTEPATYPA 


1A. C. Stevenson, Ind._Eng. Chem., 40, 1584 (1948). 21. Werner, fi 
Eng. Chem., 40, 1580 (1948). * Coke and Gas, 9, ee H. BamxKxupos, WW. 
Karan, yl. WU. 3pe e3nKwuua, JAH, 109, Ne 3 (1956). © A. Clark, USA es 
2518754, 15 VIII 1950; Chem. Abstr., 44, 10729 (1950). 6A.H.Bamxupos, 10.5. Kp 

Kos, IO. B. Karau, HW. B. Kaneunn, Be Uuct. nedrn AH CCCP, 1, 306 (19¢ 
TAS He (bia ik 1p 08, IO. Bb. Kjpioikio 8, tO: By Kiara ny ly Pe 3Re3qKHE 
Tp. Mucr. neptu AH CCCP, 6, 151 (1955). ® FO. B. K p Kos, A. H. Bax wpe 
Tp. Wuxcr. nebtu AH CCCP, 2, 92 (1952). ® K. Bayoaop, Ananu3 oprannuect 
coequnennh, WJI, 1953. % S. Siggia,J. Hanna,J. Kervenski, Anal. Che 
227-1295 (1950); 2G. Wag ner Re B mo wale be Peters, J: Am. Chem. Soc., | 
2611 (1947). 4D. vanSlyxe, Ber., 48, 3170 (1910). | 


| 
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Hornaye Akagemuu nayk CCCP 
1956. Tom 109, Ne 4 


XHMHA 


Ysnen-Koppecnonzent AH CCCP M. H. KABAUHHK, T. A. MACTPIOKOBA, 
M. ®. WOCTAKOBCKHH, E. H. MPHJIEDKAEBA, Jl. M. MAMKUH, 
M. Tl. WABAHOBA wu H. M. TAMIMEP 


®OCHOPOPFAHHYECKHE HHCEKTHLUN]BI. 
0,0-(M9ITHJI-8-STHJIMEPKAMTOSTHJIQUTHOPOCPAT (M-74) 
MW EFO AHAJIOPH 


UccneqoBaHis B O6aCTH CHHTe3a H H3yYYCHHA HHCEKTHIMAHBIX CBOHCTB MIpo- 
W3BOHbIX [Ha KHALUTHOOcHop HbIX KHCJIOT, NpOBOAMBIUNeCH B NOcMeAHHe Tosh! 
B Muctutyte semMeHToopraHHyeckHx coesuHeHHi AH CCCP u so Bcecoio3sHom 
MHCTHTYTe 3allHTbl pacreHHh BACXHVJI’a, noka3anu, uro cpegu $-3amenleH- 
HbIX SPHPOB AUTHOPOcPOpHOH KUCMOTHI OOuIeH bopMyvIbI 


RO S 
See 
rates 
RO SCH,CH2X 


MOryT ObITb HalieHbI RBbICOKOSpPeKTHBHBIe HHcCeKTHUNABI. M. VW. KaOaunnuk, 
T. A. Macrprokoza u B. H. Oguopanosa ony6snuKoBanu (1!) CHHTe3 HEKOTOpbIX 
8-3aMeLeHHbIX TpHaJIKHAAUTHOPOcHaToB STOFO THIIa, KOTOPble NOYYaHCb peak - 
WHeH OKHCH 9THNeHa C AHaKHIAUTHOPOCHPOpHbIMH KHCOTaMH 


vey ES RO S 
Dix bGay=eCH pe 
RO sie oe! RO SCH,CH,OH 


JON 


H MOcNeyOuUlHMH MpeBpalleHHAMH MOJYYeHHbIX 8-OKCHSTHJIbHbIX MPOHSBOAHBIX, 
HallpHMep: 


RO S RO S 
yi ePClp= Pe VepOGieMHGl: 
RO SCH,CH,OH RO SCH,CH,C1 


Cpequ STHX BeleCTB HEKOTOPbIe OKasauCcb SPPCKTHBHBIMA HHCEKTHUHAaMH. 
SaaBllivcb UebIO CHHT€3A AJIKHJIMepKalTOMpOHSBOAHBIX THMAa 


RO 5 


Va 
RO SCH2CH2SR’ 


T. A. Macrproxosa, E. H. IIpumexaeza, H. HW. YBapora, M. ®. I[octrakoBcKHi 
u M. H. Kadaynnk u3y4uH peakUMio MpucoesMHeHHA MaIKUIAUTHOpoCHa- 
TOB K THOBHHHJIOBbIM 3—=pHpam (°), CMOCOObI NOyYeHHA KOTOPbIX HW CBOHCTBAa Obis1H 
usyyexbi B Muctutyte opranuyeckoli xumun uM. H. J]. 3enuuckoro AH CCCP(*). 
Ojuako, CCIM MepKalTaHb! JlerKO MpHCoeHHAIOTCA K THOBHHMJIOBLIM S*PpHpaM 
MpoTuHB mpasusa Mapxosunkosa (4), TO mpucoequHenve AManKusAHTHO*OC- 
dbaTos Npowso He NpoTuB, a no npapusy MapkopHukoBa, HX OCHOBHBIMH IIpOAyk- 
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TaMH peaKUH OKasaucb He f-aJIKHJIMepKalTOSTHIAUTHOPOCHpaThl (HampaBue 
Hue A), HO COOTBeTCTBYIONIMe &-IpovsBo_uEIe (HanpapseHue B): 


Roar 
| yi 
RO S a RO SCH.2CH2SR’ 
Pe SCH) = "CHSR’ 4 
RO SH BRO S CHs 
| 
RO} ~SCHSR’ 


Takum 06pa30M, CHHTe3 HaMeueHHBIX $-aJIKMJIMepKalTOSTHJbHbIX MPOH3BOP 
HbIX 10 ITOMY IYTH OCYINeCTBHTb He yanocb. IlocraBneHHaxd 3aflada, OMHAaKC 
Hac NpOfomKaNla IpMBeKaTb, NOCKObKy, HayMHad c 1952 r., B MeyaTH CTadl 
NOABIATHCA WATCHTHbIC yKa3aHUA Ha CHHTe3 BeLecTB STON rpynupl (°), a TAKK 
coo6meHua (°) o cunTese uw u3yyeHHN cBolicTB 0,0-qu9THI-0-9THIMepKanTosTH 
THooctbaTa wu ero u30Mepa-0,0-quaTHJI-S-9THIMepKallTOsTUITHOpocpaTa 


C,H;O0 S C,H;O O 
>< Oe 

C,H;O OCH,2CH2SCsH; C.H;O SCH,CH2SC2H; 
| 

Cmecb 3THX BeIIeCTB NOyuHa NpHMeHeHHe B KayecTBe HOBOFO BbICOKOS: 
_(eKTHBHOTO CHCTeMHOPO HHCeKTHUMAa NOX HasSBaHHeEM «CHCTOKC». OTH BeLIeCTB: 
OTHOCHJHCb K Kslaccy B-3aMelleHHbIX 9PUpOB MOHOTHOCOCOop HOH KHCJIOTHI, T. € 
ABIAIUCbh ONM3KHMH aHaloraMH YMNOMAHYTHIX $-asIKHIMepKallTO3aMellleHHBl 
IIPOHSBOAHBIX AUTHOC*OCHPOPpHOH KHCJIOTHI. | 

CunTes ucKoMbIX 0,0-quaKH-8-aKHIMepKanTOSTHILUTHOPOCHaTOR ME 
OcyllecTBUNIH NO [pyro cxeme, a HMeHHO, peaklHeli 6-xn0pamkKHICyIbPUAO} 
CCOMAMH LHaIkHAAUTHOocHopHEIX KucIOT. B GONbUIMHCTBe CyyaeB peakIH) 
poxoyusia c XopouHM Bprxoyom (oT 70 4094%). Heo6xozumpie Id CHHTe3? 
AMaIKHILUTHOPOCHaThl MpHroToBatHcb mo MeToxy JI. Kapnyca (*), no 
poOuo paspadoranHomy II. C. Iumumykxon (°), M. HW. Ka6agunxom u T. A 
Macrproxosoli (*) H ApyrumMu aBropamn (2°) 


P4Si + 8ROH = 4(RO),PSSH + 2H2S. 


V3 quankuuTHOpocHaTos Sb MOYEN! WeOUHbIe COJIM, H OHM asIKVJI 
popasucb (°, “) pasmunpimu §-xnopsTHnamKkucyabpugzamu. Tlocnequne mony} 
YaNHCb -H3 aJIKHJIBHHHJIOBbIX S*HpOB MO cwelyrouleH cxeme: © 


CH, = CHOR + R’SH — R’SCH2CH2OR, 
R’SCH3;CH2OR + HCl > R’SCH2CH2Cl1 + ROH. 


B tao. 1 npupeyenbi nonyyeHuple 10 sToMy clocoby B-anKusMepKanTosTH 
Jopble apuppt 0,0-qnankuaquTHopocopHBIxX KUCOT. | 

Yxe NepBble MpecTaBuTeIH STOM TpyNMbl BeLIeCTB, HCMbITAHHbIe Hamu Kad 
HHCeKTHUMbI B 1953 r., NOKasamM BEICOKYy!o ScpeKTHBHOCTb. Tlogpo6nee 6by 
H3y¥eH HavOosee opeKTHBHbIli IpeAcTaBuTeNb STOO KMacca BemecTB 0,( 
QuSTHI-B-STHIMepKanTosTuAuTHOpocpaT (sadopaTopHbii HomMep M-74): 


his 
C3H;O SCH2CH2SC2Hs. 


Bemectso M-74 ucnbiTbiBaslocb B KaYeCTBe KOHTaKTHOFO u BHYTpHpacTuTedl 
Horo MHCeKTHUMAa HM akapuuluya. IIpenapar upumMensica B dopme sMybCcHi 
7178 H 


OTOPbl€ OTOBHJIHCb H3 KOHUeHTpatTa, cosep2xamero 30% M-74 u 70% Bcnomora- 
embuoro BerlectBa O[1-7. Jleiicrsve npenapata usyyanocb Ha KwIOMax BpeAHOH 
lepenamku (Eurigaster integriceps Put.), myyunctix yeppeyax (Pseudococcus 
naritimus Ehrh.), markoi nox*xHouMTOBKe (Coccus hesperidum L.), nayrnHHom 


Taounainay 1 


Haligeno, % Buiuucseno, % | 3 
. ya 0 
®opmyaa EO z5 ny ae i 
=> a CB ele Pale Som Cair mPa eS is 
Hm Va # a 
Pu 
 (CxH,0) aPC 125-126] 2 | 41,5380 | 41,1445 |35,4] 6,9]44,6/35, 4135.0) 7,0144,3135,4| 90 
SCaH,SC3H, 35,4] 7,0144,5/95,0, | | 7] 
Ss 
 (CaH.0)2P7 150 4 | 1,5255 | 41,1040 |40,0) 7,7/10,4] — 139, 10,21 —s|/ 245 
peat.) NSC3H,SC,H, 40,4] 7,6]10,2 Ui aeke : 
8 sare 
(Cc 488190] 3 | 41,5160 | 4,1050 |41,8] 8,0} — | — Pee lees 
( 2150) 2P\ cou SCHCHs 00 a’el 29 41,6] 7,9 70 
” WA “3 
“(i-C.H.O),P 134—135}| 3 | 41,5489 | 41,0887 |40,3] 7,8] 9,8131,8/39,7] 7,7/10,2134, 
0), NSC2H,SC2H, 40,4] 7,7/10, 0/34 ,7 esha fat 
S 
Wz 
a 448-449) 4 || 45406 || 4,0622)| — | — | 9,5108,01— | — 9,41] 9 
(i ©sH30)2P\ sc.H,SC,H, 973 290 9, 4)2! 4 4 
8 C,H,O 
i | 172—173 | 2 | 4,5090 | 41,0967 [44,5] 8,4} 8,3]25,8144,9] 8,3] 8,3]25,7] 62* 
HHO )aP\ 5c.H,SCH,CH, Eelaisl gels ol 
; Ss C,H,O 
“i-C | t88—189| 2 | 41,5053 | 14,0655 |47,5] 8,8] 7,4) — 147,7] 8,7] 7,71 — | 60* 
(i #H40)2P\ c.H,SCH»CHs 47°71 8.61 7.4 4 


* Menbitue BBIXOZbI CBASAHLI C 4YACTHUHBIM PaSJIOHKeHHEM BelWlecTB B KOHIE Pa3sroHKH. 


geure (Tetranychus sp.), mm0qoBoM kKpacHom kaeule (Metatetranychus ulmi 
<och.), opaHxepelnoh tae (Myzodes persicae Schulz.), cmupoBot Tue (Hye- 
opterus pruni F.), muunuKax mpyca (Calliptamus italicus L.). 

B xKauecTBe 9TaJIOHa ObIIH MpHHATbI IPH H3yYeHHH KOHTAKTHOrO JlelCTBHA 
Hodoc (AuSTHJIMapaHUTpopenusTHOpocHpat) HW Ip H3yYeHHH BHYTpPHpacrHuTeb- 
oro jleHcTBHA MepKariTodoc (CHCTOKC). 

Tlo JjaHHbIM jla6opaTOpHbIX OMbITOB, NMpOBeJeHHbIX MeTOJOM TOrpy2xKeHna, 
A\-74 B KayeCTBe KOHTAKTHOTO Ala OKasaJICA OOee TOKCHYHBIM JIA YepenaluKH, 
em Tuodpoc. B Konuentpauun 0,0005% (mo qelictByiomemy Hayamy) M-74 Bpi- 
pias 100% ru6emb caMoK, a THOcboc TombKO 84,4%. IIpu onpbickuBaHuH JIH- 
WMHOK CTapiliero BO3pacTa H B3poOcbIX OcoOeli My¥HHcTOrO YepBella oT M-74 
KonUeHTpanun 0,005% Obi0 NomyYeHO 98,5% MepTBbIX H NapasIM3OBaHHBIX Ha- 
€KOMbIX, a OT THO(poca B TOH %e KOHWeHTpalluu (OTe, 

B opawxepelinbix OnbiITaX B pe3yJbTaTe OMpbICKHBaHNA eKOPaTHBHbIX 
acTennii mperiapatom M-74, a TakxKe H THOOcOM B KOHHeHTpanu 0,05% yepes 
0 Hel rH6erb MATKOM JOX*KHOUMTOBKH Obisa cBbIe 90%. ITH 2Ke Mpenaparl 
KOHUeHTpanuu 0,0025% mpH HenocpecCTBeEHHOM ONpbICKMBaHHH opaHaKepel- 
OH TAH Ha MIpHMysle BbISbIBANH TpakTHYeCKH MOHY!O THOeb HAaCeKOMBIX 
39,9%). 

BuytTpupacrutembHoe (cucTemHoe) JelicrBue npenapata M-74 MeTojoM ompbi- 
KUBaHHA HCIbITIBAIOCb B Cay IPOTHB KpaCHOrO MIOOBOFO Ksellla Ha AOTOHE, 
POTHB CJIMBOBOL TH Ha CMB HB OpaHxKepee, MPOTHBMAayTHHHOrO Kwlellla Ha po- 
ax. IIpu mpvMeHeHHH B HepuHoy OypHoro HapacTaHHA YNCJIEHHOCTH KpacHOroO 
jloqoBoro Kuewla mpenapat M-74, Kak M MepKarTo(poc B KOHWeHTpanuH 0,05 % 
MO KOHWEHTpaTy), XAPaKTePH3OBaJINCb BbICOKHM BHYTPHPacTHTeJIbHBIM akapH- 
WHIM JelicrBuem. Ilo yuety Ha 36-i AeHb Moce ONpbICKHBAHHA AOMOHb YHC- 
€HHOCTh Klella CHU3HIacb Ha 94,6% oT HCXOMHOrO KOMMUeCTBa, B TO BpeMa 
aK B KOHTpose KOMYeCTBO BpesquTeNA BOspoco0'B 10 pas. 
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IIpv oOnpbickKHBaHHH HeOOMbIIMX CAMBOBbIX JepeBbeB M-74 w MepKamiTodpc 
COM B KOHWeHTpauun 0,05% ,pacreHuas TeyeHue 27 (Hel ObWwIM MOUTH NOMHOCTHI 
OUHUeHbI OT BPeAUTeIA. : ; ; 

B oTHoweHHM flayTHHHOro kKwelja Ha posax eHCTBHe STHX MpemapaTo 
mpi KonneHtpauuu 0,08% coxpaHsanoch Oomee 1,5 Mec. 

Hanwune BHyTpHpacTuTenbHoro JelictBua M-74 Oblm0 Take YCTAHOBJICH 
IIpH NpeMOCeBHOM CMaYMBaHHM TpenapaTOM CeMAH APOBOM TNLMWEeHHUBI. Bexom 
TaKUX CEMAH OKa3aJICb TOKCHUHDIMH JIA HACEKOMBIX C COCYUIMM (BpeqHax YepE 
alka) 4 rpbisyuWuM (m“4HHKH Mpyca |-ro Bo3spacTa) THNaMu NuTaHHA. B naOope 
TOPHBIX ONbITAaX Np KOHWeHTpaunu M-74 B0,2% (m0 AeHcTByIolleMy Hauyall) 
JMYHHKH Npyca HW KONbI BpesHOl YepenawKu, MuTaBWMecA 17-2HEBHBIMH BCX¢ 
JaMH MWeEHHUbI, NOMHOCTbIO NorHOanu. B nomeBblxX yCIOBHAX TIpH _MpHMeHeHyi 
JIA IpOTpaBAMBaHuA CeEMAH pacTBopoB, coxepKamux 0,45—0,6%(no Jelic 
Bylollemy Havasy) npenapata M-74, Opa QocTurHyTa rvOeib Yepenalll 
84,0—96,7%,B OTJCIbHBIX ONbITaX HaGsOJalacb NOMHaA rHuOe/b KJIONOB. 

Takum o6pa3om, mpenapaT M-74 sapaaeTca BbICOKOS@eKTHBHbIM KORTAK’ 
HbIM H BHYTPHpaCTHTesIbHbIM (CHCTEMHbIM) HHCEKTHIMAOM HW akapHUHOM, TeF 
CI€KTHBHBIM B 3allHTe CeJIbCKOXO3ALCTBCHHBIX pacTeHHlt OT BpeyuTesel. 


ViuctuTyT 9JleMeHToopraHHyueckHx coeqHHeHHt ; TlocrynHa10 
Axagemun Hayk CCCP 20 I 1956 
Bcecows3Hbl Hay4yHO-HCCMeZOBaTeMbCKHH HHCTHTYT : 
3amlHTbI pacrenuii BACXHUJI’a 
VuctutyT opranwuecKol XHMHH HM. SeHHCKOrO 
Axaylemun uayK CCCP 


UMTHPOBAHHAA JIMUTEPATYPA 


1M.U.Ka6Oaunuk, T. A. Mactpwxosa, B. H. OxnHOpanosa, KO 
25, 2274 (1955). *T. A. Mactpwkosa, E.H.Mpunexaesa u op., Mss. 
CCCP, OXH, 1956, Ne 4, 443. 83 M.®%.WoctakosceKkul, E.H. Mpunexaesa, Ud 
AH CCCP, OXH, 1954, Ne3,517; M. ®. Wloctakoscekuh, E. H. Mpuaexaes 
H.W. Y Baposa, M3s. AH CCCP, OXH, 1954, Ne3, 526. 4M. ®,. UlocTtaKkosBcKk di 
E. H. Ilpuaexaesa, H. WU. YBaposa, Mss. AH CCCP, OXH, 1955, No 5, 90) 
5G Schrader, Tepm. nat. 850677, IX 1952; Chem. Abstr., 47, 4034h (195¢ 
6G. Schrader, Tepm. nar. 830509; Zbl., 1952, 8037; Am. mat. 2571989; Zbl., 199 
2182. *L.Carius, Lieb. Ann., 112,190 (1859). ® Tl. C. TWumumyxa, )KPOXK 


Ital. 81, 596 (1951). uM. UW. Ka6aunuk, T.A.Mactpwxosa, E.U 
pH a, H3s. AH CCCP, OXH, 1954, 743. 
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AHoraagn Arkagemun nayr CCCP 
1956. Tom 109, Ne 4 


XHMH Af 


Akayemuk AH Asep6CCP 10. fr. MAMEJIAJINEB u M. PYCEMHOB 
KATAJIHTHYECKOE BPOMMPOBAHHE MPOMAHA 


B mpebiqywiux HCCAeAOBAHHAX, BbITOJIHEHHbIX OMHHM H3 Hac, ObIWIM JeTaub- 
O M3yYeHbl yYCIOBHA KaTaNHTHYeCKOrO XJOpHpOBaHHA HedTAHoro ra3a M ero 
TACJIbHbIX KOMMOHEHTOB C LeJIbIO paspaOoTKH MpOH3BOACTBeEHHbIX cimoco6oB 
Oy4YeHHA XMOpHcTOrO MeTHwIa (1*), “YeTbIPeXxMOpHcTOorO yrsepoa (4) reKca- 
mopstaHa (°), xsopOyTaHos (*) HW Apyrux XJOpMponsBO_HBIX NpeyesbHbIX 
pueBoxoposjos. B pasBuTHe sTHX padoT u AA paspa6oTKH yyOOHOrO meToya 
MHTe€3a OpOMaJIKaHOB MbI MIpeAIPHHAJIM UCCMeAOBAHHe, MOCBALeHHOe KaTasn~ 
MYeCKOMY OpOMHpOBaHHio aJIKaHOB. 

Peakiua OpOMHpOBaHHA asIKaHOB H3yueHa HefocTaTOUHO. OHM 13 TepBbIxX 
CcueqOBaHHH, MPpOBOAHMBIX B STOH OOMACTH, ABAAIOTCA HaGozeHua A. M. Byt- 
eposa (°) 10 OpomupoBaHHio 6yTaHOB HOpMasIbHOrO H uB30cTpoeHuA. Cpegu 
JIKaHOB CpaBHHTebHO MOAPOOHO H3y4eH MeTaH, OTHOCHTeIbHO OpoHMpoBaHHst 
OTOporo HMeeTCH PAX MATeHTOB HM TOpeTHYecKHX uccuIeqoBaHHH (1,14). B uccneqo- 
aHHsx Muxaa Llanana (1*) npuBeyeubl JaHubre 10 OpoMMpoBaHHio ra3os, 6ora- 
BIX Me€TAHOBbIM YIvJIe€BOJOPpOJOM, B MpHCyTCTBHH KaTaswu3aTOopa — OpomHoro 
ceie3a, OCaKJeCHHOrO Ha llem3e. TeopeTHuecKHl HHTepec NpescTaBsaeT pabota 
). Xopmartca u pon ApTcyaeHa 10 POTOXHMHYeCKOMy H TepMuyecKOMy Opomu- 
OBaHHIO HeomeHTaHa (!*) nw Apyrue (14,)). 

B muTepatype MMeIOTCA BCero ABE paooTHI, NOCBALICHHbIe OpOMUpOBa HHIO IIpo- 
ana. B. H. Mepexkorckuii (1°) onncas o6pas0BaHne TeTpa-, NeHTa- H rekcaOpom- 
[POHSBOAHHIX Mpomana pH AelicTBHu OpoMa Ha MponaH BIPHCyTCTBHH 2%*eesa 
ak KaTasusaTopa. IIpHMeHeHue *Kese3a B KaveCTBe KaTaH3aTOpa IIpH OpOMH- 
OBAHHH BbISbIBAe€T HEKOTOpOe HeyoyMeHHe. Kak H3BecTHO, OpoM slerkKO pearH- 
yyeT C 2Kee30M, OOpa3syA OpOMHoe 2kKewes0, HMEIOMIee CpaBHHTeJbHO HU3KyYIO 
emllepatypy muiapsenua. Eme Oonee HeonpeseseHHbIM XapakTep HOCHT uccue- 
opanve nenauura (1”) no 6pomupoBaHhulo Nponaba NpH MOBbILMeHHbIX TemMepa- 
ypax. | 

Hamu 6pbiia u3yyeHa peakKUNA OpOMHpOBaHHA HHSKOMOJICKYJAPHbIX aJlKa- 
(0B —MetTaHa (18), sTaHa, NponaHa u OyTaHa B IpHCyTCTBHH KaTaJIM3aTOpOB 
WebIO paspadoTKH shbeKTHBHOrO MeTOJa CHHTe3a MOHO- H ANOPOMAJIKAaHOB. 
3 HACTOAIMeEM COOOLWIEHHH TIPHBOAATCA JaHHble 10 OpOMHpoOBaHulo Tponaka. 

B kayectTBe HCXOJHOFO MaTepHasia Obla B3ATA pola HOBad (PpakUHA MpOMbILL- 
HHO ycTaHOBKH cwleflyromlero cocTapa: MeTaH + 9TaH 0,81%, mponaH 
1,95%, nponunen 7,23%, BEicutHe 0,01%. 

Tlopaq0k mpou3BogcTBa onbita Opi ceqyiouui. IIponanopaa pakuns, 
[POXOAA Yepes MOPMOTHTEMbHYIO CKJIAHKY, 3alOJIHeEHHy!O KOHICHTPpHpOBaH- 
(OH CepHOll KHCMOTOH, OCBOOOK Malach OT COMYTCTBYIOUIMX HeMpeebHbIX Yrve- 
OoponoB OUMWeHHbIt OT MOCTOPOHHUX MpuMeceH MponaH MpoxogUT yepes 
a30BbIe€ Yacbl, (IyTOMeTP H XJIOpKaJIbUHeBY.1O TpyOKy HW MOCTyMaeT B CMECHTEJIb- 
VIO KONGY,. Kya U3 rpalyupoBaHHo O1opeTKH OAHOBpeMeHHO, NogaeTcA OpoM. 
IMeCHTeJIbHad KOGA MOMeeHa B BOJAHYIO OaHio, B KOTOpOH Np MOMOLIM 
epMoperyATOpa loqyepxKuBaeTca Temnepatypa 80—85°. 3 cmecnTeA NMapbl 
pOMa HW MpoMana MOCTyMaIoT B KaTaMMTHYECKY1IO TPpyOKY, NOMELCHHYI0 B SJICKT- 
yuueckoH new. IIpH momomH sma6opaTopHoro TpaHcopMatTopa TemiepaTypa 
} eu TO epxKuBaeTCA Ha 2KeMaTeJIbHOM YpOBHe. 


TlpomykTbl peakUMH MOcTyMaloT B KOH/eHCalMOHHy!0 CHCTeMy, COCTOALLY10 
3 3MCCBHKOBOrO XOJIOJMIbHUKa, IpHeMHHKa H OOpaTHOrO XOOAMJIbHHKa 
Orxoyauiue ra3br OCBO6OxKaloTcA OT OpomucToro BOAOpOsa NyTeM NOrvioule HH 
BOOM, H3MEpAIOTCA TASOBbIMH YacaMH Mi coOupaloTca B ra3someTpe. Tlocne ont 
Ta IIpOH3BOAUTCA aHasH3 IIpOMBIBHBIX BOM] Ha COepKaHnHe 6poma u OpomucTor 
BOMOpoa, a KaTawusaT NOfBepraeTca AeTabHOMY HCCIELOBaHHW. Pe3yJIbTaTbh 
THIHUYHEIX OMBbITOB MpwBesenbl B Tad. |. 
Ta6Ouuna ft 


— 


NoNe onbiToB 


4 | 5 


1 2 6 | 8 | 9 10 
A. XapaxkTepucTuKAa ONBTOB 
YcAOBUA OMbITA:? ‘ ‘ 
Temnepatypa, °C ...., -| 3800 800 300 390 350 350 400 400 
Mou. cooTHowmenHe 
GAlayy AIG. og. b Ee dealt hase diced 12 LORD Mies Ah 422079 
TipcQ.uKHTeIbHOCTb, ac. 4 4 2 4 4 2 4 
CkopocTb nogauH rasa, a/4ac} 10 1( 10 10 10 10 10 10 
Bpema Konraxra RE eden 10 5,6 pia Si Oe 10,8 
TlonyyeHo KaTasusatTa, T.|] 73 144,5 162 65,3 149 1445 61 120 
Karanusat de? 5. wee ..| 41,4702! 4,5812| 41,7561] 4,5812| 14,7320] 2,0262] 41,6734 
ne eee hc oe 1, 4562 1,4810 14,5020 1, 4662 1, 4868 1,520 1,4760 
Pacnpenenenue 6poma B Mpo- 
MykTax peaxuwu, %....- . 
Barca Rantnie ame) a velgeu isd euauares 35,5 38,55 43,3 33,8 37,8 40,8 O24 at, 
Ha o6pa30Banve HBr: 
mo peaknuu Mmetasiemcuu. .| 50 50 50 50 50 50 50 50 
no peakuuH eruazpoopo- 
MHDOB@HHA , is. 2 6 > A $2; 9 3,1 42,2 8 6,9 15,7 id 
TlOrepe Bee Mina A. Aves roan 330 2,45 3,6 4,0 4,2 2,3 2,2 
B. PesyabTaTH P@pakuHuHOHHOH pa3srouHkKu 
Hauano Kunenun, °C ..... 59 59 59 59 59 59 59 59 
@Ppaxuua 59—62°: 
epnodohiey ©/5, ay Oumcee cs peautNe ee 42,0 30,8 44,8 27,6 10,8 39,6 30,4 
Mou. BC Crsq curious. Gureteeuse 121,9 WPS) 124,0 123,6 124,6 122,0 119,2 125,0 
dy saree he Svs Oy oe Oat eo 41,3163 1,3171 1,3180 1,3174 1,3175 1,3188 1, 8172 
a silo a's) co yaterey elie) carol se 1, 4286 1,4284 1, 4284 1,4263 14,4285 1,4290 {4280 
@paxuua 62—113°: 
Ep Oe) Oe | Te llcths a vast ewe 252 2,0 3508 2,1 36d) 2,8 2,4 
n A aah iste: Med ing 1, 4680 1,4686 1,4790 1,4695 1,4785 1,4665 1,4569 
@pakuna 1138—116° if 
LSD NP OO AL Wy Khe ES Bove G 20,2 28,2 28,4 Dot 33,6 37,8 24,8 29,2 ||; 
Lee SCG eo G boo. at ol heAAY) 198,6 196 ,2 199,0 198,8 199,0 202,0 201,0 |) 
Ais) ike, ge ens eo weeees 1,7870 1,7893 1,7930 1,7851 1,7910 1,7890 1,7910 
ne BS POL ate Gide Ati On 41,5008 {,5004 1,5005 1,5002 1,5000 1,5000 1,5010 
@paxuua 146—135°: ‘ 
eee RMR Ege A Smee 1,8 dee 3,0 3,4 3,0 3,0 
Pe OM ONOy On OED ONCR Os 41,5150 41,5160 41,5223 1.5003 1,5080 1,5091 1,5084 
@pakiua 135—140°: 
BIBEXOM NG wie telteut ince eels 3,0 15,2 23,0 10,5 10,5 7,65 10,6 14,2} 
o SOS eG 5 covig Go ay PAUOAG 199,,2 195,0 203,0 200,41 199,5 199,0 201,0}) 
OTF SOO DIMA Ko: 08 OVE we 1, 9330 1,9335 1,9370 1,9321 41,9348 1,9350 14,9310 | 
20 
1p) Cr OAD. Cuomo Cade iD 1,5209 1,5208 1,5280 14,5283 41,5272 1,5274 1,5270 1 
Oornwos YAgvorg 6 6 clo ae 7,0 10,0 11,0 14,0 20,6 37,4 18,3 24 
IMGMOD He Ges) eoeee ics acer icy & 1,0 0,8 ey 2,44 1,0 0,55 452 2 


Kak BHHO H3 JaHHBIx Ta6n. 1 A, up Temnepatypax 300—400° B npue 
CTBHM KaTau3aTopa OpoM JerkO pearupyeT C NpomaHoM, OOpasyxA cmecb Opo: 
TipomaHos. 

KomuectBenHoe cojlep2kaHHe MOHO- H (HOpoMMponahoB HaxOJHTCA B Ip 
MOH 3aBHCHMOCTH OT COOTHOWeCHHA pearvpyloll4X KOMMOHEHTOB HM OT Te 
nepatypbl peakuun. IIpa uccneqoBanubIxX YCNOBHAX BbIXO, Opommponand 
HaxouTcA Ha ypopHe 85—90% or TeopeTuyeckoro. 

B ra6n. 1B npnpegenbt dbusnueckve KOHCTAHTbI BbIJCICHHBIX (PpakuH} 
Ileppan dpakuHa, BbIKHMAIOLaAd B Ipesenax 59—62°, cooTBeTcTByeT H30NponHy, 
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omy. Koucrantsi stoi (ppakuun O1N3KU COOTBeTCTBYIOUIUM KOHCTaHTam YHC- 
ro USOMponMOpomuya (d2°1,3138, n291,4254, mom. Bec 123). HeckonbKo mOBEI- 


CHHOC 3HANeHHe YAeJbHbIX BECOB HW MOKasaTeel MpeOMIeCHHA yKa3biBaeT Ha 
WIHIME B COCTaBe STUX (ppakUHH HE3HAYHTeNbHbIX KOJMYECTB AHOpomuponana. 

IIpomexyrounad cbpakuua (62—113°) ana Bcex onpiToR HesHauuTenbHa 
CTOHT HS CM€CH MOHO- HM AMOpomMmponaHos. PpaKkunu, coorBeTcTByIoNe 
AOpOMNpONany, BbIKHNaIOT B HHTepBaax 113—116° nu 135—140°. Tleppas 
pakuua (113—116°) cocronr us 2,2-qn6pommponana, a BTopaa (135— 
410°) —us 1,2-yn6pomnponana. Kak BuHo 13 aHHprx Tab. 1 A Bo Bcex cydaax 
aONOMaeTCH HanOombuiee OOpasoBanne 2,2-,uOpommporana. 

Boia MpoBeyena CepHA OMbITOB ¢ UeMbIO BLIACHEHUS BAMAHHA TeMMepaTypbl 
CaKUMH Ha BbIXO OTICbHbIX OPOM3aMeLeCHHBIX Mponana. OnpiTbl WoKasaJu, 
rO Tip Temnepatypax HHxe 300° OpoM HenomHOCTHIO BCTYMAeT B peakIMMio Hi Ja- 
€ MPH SHAYHTEIbHOM HSObITKe Npolaba HaGwOLaeTCA MpOcKOK Hempopearupo- 
aBIerO OpomMa. OnTHMasIbHOH Temme- 

ATYPOH peakUMN ABIAeTCH TemmepaTy- Hao (iy. 
a 300 — 400°. IIpu stux Temnepatyp- 
BIX YCJIOBHAX OpPOM MOJIHOCTbIO BCTY- 


Conep»xanue oTjemb- 
= HbIX OPOMITPOH3BOZ- 
aeT B peakunto. [loppmuenne Temne B Hips Ran tatialate 
ATYPbI BbIWe YykKa3aHHOrTO mpeyea és Be peer 
MIPOBORaeTcA pasOKeHHeM OOpaso- E ua aces ie ae 
ABIUMXCA OpOMHOB, HHTeHCHPpHKaLNeH 8 g ic = | £2 |~eeleue 
Or > ~ = e 
CaKUMM JerH{poOpomMupoBaHua HU 60- 4 Sa &. Bs ASE Fee 
St 7 q fe) 
C€ CJIOXKHBIMH XMMHYCCKHMH TIPCBpa- 6 cae iz Bay oe ae 
(CHHAMH BIWIOTb AO BbIJeIeHHA CaxKH. 
TemiiepaTypHad 3aBHCHMOCTb peak- esl aa era vertigo ee 
g 3 N15 a 45, 8 , 
HM WJIJOCTpHpOBaHa JaHHbIMH TaOJ. 2. 17 | £20,8 wou 40,6 | 39,9 | 19,5 
: ; . 00 | 44,8 | 46,9 | 11,3 
AK BHAHO M3 JaHHBIX STOH TaOJMIbI, rdage 350. | o8tae le ase | (B43 
PH OTHOWICHHH TIpomaHa K OpoMy,paB- 19 ~| 1:1 400 | 30,9 | 45,8 | 23,3 
1:05 : 3 Taw Wa 22 300 | 30,9 | 55,9 | 13,2 
OM 1: U,0,MaKCHMaJIBHBIM BbIXOJ| MOHO- 15 a) 350 1159 9\50,3 Fle7,8 


poMipomaHoB joctTuraetca mpu 300°. 
, MOBBILLIEHHeM TeMMepaTypbI BbIXOJ| MOHOOPOMMponana MaaeT HW COOTBETCTBCH- 
O YBeJIMUMBaeTCA BbIXO AH- H NWOMMOpOMMpomanos. 


- AvaOrHMuHbili XapakTep H3MeHEHHA COsep2KabuA OPOMNpoNaHoB B 3aBHCHMO- 
TH OT TeMMepaTypbl HaGOsaeTCA Tak2xKe HW pH ApyruX COOTHOWIeHHAX pearn- 
YIOIWHX KOMMOHeHTOB, C TOM JIHUIb pasHHueH, 4YTO yBeHYeHHeE KONHYeCTBA 
poOMa B pearnpytomleli CMecH IIpHBOAUT K CABHTy peaKUHH B CTOPOHY MOBBILUeH- 
oro o6pa3s0BaHHa u- U NOmMOpomMnponanos. KomnyecTBeHHble BbIPaKeHHA Ha- 
JHOJaeMbIX 3AKOHOMep HOCTeH XOPOIO BHAI H3 Tabs. 2. [Ipu orHomeHnA Mpora- 
a K Opomy, paBHom | : 0,5, noBbimlenue TemnepatypbI OT 300 qo 400° npuBo,uT 
YMeHBIUeHHIO COsepxKaHuaA OpOMUCTOrO M30NpoMusa B KaTamMsaTe OT 65 jo 
0% H COOTBETCTBEHHOMY yBeJHYeHHIO COJepx%KaHHA CyYMMbI JM- H MOJMOpOM- 
pouspoguprx or 35 4060%. IIpu yBeruyenuu KomMuecTBa Opoma (0 cooTHOIe- 
MA pearupyloulux KomMuoHeHToB | : 1) cogqepxaHMe OpomucToro u30Tponusa 
‘KaTau3aTe KONeOJIeTCH B Ipesemax 40—30% . [Ipu stom cofepxKanue Ju- HM T10- 
HMOp OM3aMeIeHHBIX JOXOUT Ao 60 —70 % . JlambHelimee yBesuueHHe KONHYeCTBA 
poMa B pearupylonleli cMecH IIpHBOAMT K elle Ooee pesKOMy CHH2KeHHIO 
bIXOJa 6pOMHCTOrO H30IponHsa HW COOTBETCTBEHHOMY yBeJIMYeHHIO CYMMBI JIH- 
| TIOJMMOpOMSaMeleHHIX mponaHa (fo 85—90%). 

Vismensist COOTHOIMeHHE pearupylOulHX KOMMOHEHTOB HM TeMMepaTypy peak- 
(HH, MOXKHO peryJIMpOBaTb BbIXOJ MOHO-, JM- HW MOMM3aMeLCHHbIX NpomaHos. 
Ipu 9TOM MOXKHO MOYYHTh KaTamMsaT, cofepxaMlui Ao 65% MoHOsaMelleHHOrO 
| mo 55% usameuleHHOrO mporiaua. 

UcksmmounTeibublit HHTepec MpeCTaBJIAeT KOJIMUCCTBEHHOe COfepxKaHHe OT- 
CJIbHbIX HOPOMUpOMaHOB B KaTaIM3aTe, yKaSbIBalolee Ha NOpANOK peakI{HH 
POMHPOBAHHA B MapacbHHoBoM psy. B tadm. 3 npuBeeHbI NaHHble NO cosep- 
cannio 1,2- u2,2-muOpommponaHa B KaTaH3aTe. Kak BHAHO H3 JaHHbIX STO 
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TaOMUbI, CofepxKanne 2,2-7u6pomnponava NoyTH B 2 pasa MpeBbilllaeT Coney 
x*aune 1,2- TeC yuu BORE UTO yKa3bIBaeT Ha IIpeCHMYIIeCTBCHHOe 3aMelleHH 
B noj0xKeHHH 2,2. 

TakHM o6pa3om, paspa6oTaH METO 
KaTaJIMTHYeCKOrO OpOMHpOBaHHA TIpe 
Conepxkanue oraetb- = FaHa WH HaHJeHbl YCJIOBHA MaKCHMaJIb 


Tao6uuna 3 
\ 


[>] 

o 

: HbIX AHOpoToTaHOB oro OOpasOBaHHA MOHO- WH JHOpOM 

2 B KaTaslusaTe, % mponaHos 

° . 

2 ae TlokasaHo, 4TO cocTaB NOy4eHHBL 
a ao U ' @ 
Bi oe eee z |%823 mpo_yKToB sABAAeTCA cyHKUMel COOT 
E é- | & | Se | Gz [388 HomeHna pearupy!ollMX KOMMNOHEHTOB 1 
Z ox a | *8 | %8 |2S<8 vemnepatTypbl peakuuH. YCTaHOBJIeHO 
3 o #8 ' Ne, Na |Faeusa 
ibs Be | ve | == |O#=° yro mponak OpomupyetcaA B NOJIOKeHHI 
1 las08'l aon aged eeligueigel 2+ en eOpaseeamnemi a -OpomnponaHa 
10 1: 0.9 $20 240] 12,3 122.0 nmoka3aHo oTcyTcTBHe 1-6pomnponana 1 
1 :0, 6, 13,0 van * | 
3 {1:1 | 300 | 99°9 | 12 {1:13 KaTanusate. IIpu JambHeHiuem 3amelle 
19 T4241 1 400 | 29,9 } 14.9 11:2,0  pyw Bogopoqa 2-6pomnponaHa Opomo 


nocleqHHH BCTyNaeT B peaKkIHlO rlaB 
HIM O6pa30M C BOOpOOM, HaxoAAlluMcH Yy S3aMeLeHHOrO yrviepOHOr 
aToMa. O6pa3oBaHHe 1,2-quOpommponaHa MMeeT TOAYHHEHHOe 3HayeHHe. 


Tloctynuso 
4 14956 9) 
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Hokxaage Akayemun nayx CCCP 
* 1956. Tom 109, Ne 4 


XHMH fl 


B. H. MMXEEBA u TL. Tr. BABASH 


0 XHMHYUECKON NPHPOJE TPOHHbIX MHTEPMETAJIJIW 4ECKUX ®A3 
B CHCTEMAX MArHHH-ME/b-LWWHK HW MATHHH-MEJib-HUKEJIb 


: (ITpedcmasaexo axademuxom H. H. Yepunesvim 24 I 1956) 
TpolHble CHCTeMbI MarHHi-Mejb-IIHHK MH MaPHuli-Me{b-HUKeJIb HMeIOT MHOFO 


OOmlero C TOUKM 3peHHA XHMMUECKHX CBOHCTB HX KOMNOHCHTOB H MpHpospl 
yuacTBYIOWNX B paBHOBeCHH JBOMHBIX coequHeHHii — MgCus, MgZne, MgNie, 
ABJIAIOUIUXCA MpeAcTaBHTeJIAMH Tak Ha3biBaeMbIX (a3 JlaBeca (%). 

Msyuenve uarpaMM MlaBKOCTH 9THX CHCTEM MO3BONHIO YCTaHOBHTb Tak2Ke 
CXOJHOCTh HX CTpOeHHA. 

B cpequeli YacTH CHCTeMbI MarHHli-Meb-WHHK B Tipefenax da3pr T, oOpasye- 
MOH TBepbIMH pacTBOpamMu MgCu, —MgZng, cymjecTByeT TpOHHOe xumMMYeCcKOe 
coeHHeHHe pH OTHOWeHHH KOMMOHeHTOB | : I: 1. SOTO coequHeHHe BbIABIAeTCA 
MOIOPHM OTKPbITbIM MaKCHMy- 

MOM IIOB€pXHOCTH JIHMKBHyca, 10" p-10° MgCu2n 
SHHapHbIMH paspesamu (pa3spi T 
> MarHHeM HU coeqHHeHHsaMH 
[BOHHBIX CHCTeEM, a Take Ha- % 
MHYHEM CHHKJIMHAJIbHbIX CKJIa- 
{OK NlOJIA NepBHYHOM KpucTas- 
IM3aluu Marna (7). 20 150 

Jima TpOoHHOH CHCTeMbI Mar- 
IMM-M€J|b- HHKeJIb (°) XapakTep- 
10 OOpa3s0BaHhe HelpepbIBHOrO 
Ala TBEPAbIX PaCTBOPOB MexK]y 
‘oequHeHuaMU MgCu, uv MgNiz. 
1o MpHHHMax BO BHHMaHHe 
1HAJIOPHUHbIeE +=3aKOHOMep HOCTH / 
3 JIPYrHX- TPOHHbIX CHCTeMaxX 4é 40 57) ID 
24) w TeopeTHuecKHe padorHl, am % Cu 
caCalOUHecA BJIMAHHA o6pa3o- Puc. 1. IekTpocompoTuHBenve H ero TeMMepaTypHblii 
;AHHA XHMHMUeCKOFO Coe HEHHA KosdpulHent 10 paspesy Mg—CuZn B oOnacTH KpH- 

cTaMs3ayHH daspr T 
a (POpMy H3OTepMbI NOJIA pac- 
Boputeia (°), CyllecTBOBaHHe 
[CHO BbIPaKeHHOM CKaIKM MOA MarHHA MaeT BOSMOXHOCTh MpefnolaraTb 
yiecTBoBaHHe coequHenua MgCuNi B mpeyenax TBepfbIX pacTBOpoB 
AgCu, — MgNi, 

Js mpoBpepKH STOrO MpeMMOOKEHHs MbI IpHMeHHIM OHH M3 CaMBIX 
YBCTBHTCJIbHbIX MeTOOB BbIABJICHHA XMMMYECKHX COeMHEHHM B Tpejetax 
FHTePMeTAaIHYeCKHX (pas — MeTOA H3MepeHHA IICKTPOCOMpOTHBJeHHA H ero 
emnepatypHoro Koadppuunenra (°). : 
. OOpasubl AA HU3MepeHUA SEKTPOCOMPOTHBeHUA, MpeACTaBJABLINE codon 
aJIOUKM [MaMeTpOM 4 MM H J\WIMHOIO 60MM, OTJIMBaJINCb B MCTAJIIMYECKYIO H3JIOXK- 
muy. CnylaBieHHe MeTaJIOB NpOBOAMJOCb B KPHNTOMbHOH Neu B KOPyHAHSO- 
bIX THIIAX MO cm0eM (pyloca —IBTEKTHKHM CHCTeMBI XJIOPHCTHIH OapHh — XJO- 
ueTbiii Kamu. Yrap MarHuA MO JaHHbIM XMMHYECKOFO aHaJIH3a He MpeBbILlad 


,o—0,7% TIO BeCys 


JIAH, 1. 109, N 4 
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Vamepenue S1eKTPOCONpOTHBeHUA NpOBOAMOCh Ha HH3KOOMHOM MOTCHIHO- 
metpe KJI-48 npu Temmepatypax 25 u 100 : 

B o6acTH oHOposHOocTH tbasbl T CHCTEMBI MarHHli-Meb-WMHK CYLIIe€CTBCBa- 
Hue coequHeHua MgCuZn npu OTHOWIeHHH KOMITOHEHTOB 1:1: 1 BHaBnnenes 


yeTKHM MHHHMYMOM 3J1eKTPOCOMpOTHBJIeHHA H MakKCHMYMOM ero TeMIepaTypHOPO 
‘KoodpuuenTa (cM. puc. 1) B nom- 


HOM COOTBETCTBHH C JAHHbBIMH H3y- 
YeHHA BCEX JJIEMCHTOB JHalpaMMbl 


IaBKOCTH. 
Jlna paspesa MgCu, — MgNia| 
CHCTeEMBI Mar HUli-Mej{b- HHKeJIb} 


(cm. puc. 2) H30TepMa 3seKTPOCO-| 
IIPOTHBJICHHAA ~COCTOHT 3 Tpex} 
BeTBeli H B CBOeH cpeqHeli Tacw| 
o6maqaeT MOMOTHM MH HUMYMOM, | 
OTBeYaIONIMM ATOMHOMYy OTHOIIe- 
Huio KoMNOHeHTOB 1:1: 1. 
Kpupaa TemiepaTypHoro KO 
appulveHta onan ipac ipa 
HHA aHTHOaTHa KPpHBOH dJIeKTpO+ 
COMpOTHBJICHHA H OOsaaeT CTONE 
Ke MOJIOTHM MaKCHMYMOM Ip 
3TOM Ke OTHOLICHHH KOMMOHEHTOB } 
TlosyyeHHbIe pesyJbTAaTHI, Nphi 
CONOCTaBJIGCHHH HX C JaHHbIMH H3yYeHHA AuarpaMM MaBKOCTH TPpOMHbIy: 
CHCTeM, MO3BOJIMIOT pacCMaTpHBaTb (pa3sbl T 9STHX CHCTeEM KaK TPOlHbié 
GepTOMIHAL! — (basbl, cofepxKaiwe coequHenua MgCuZn u MgCuNi B coctosi 
HHH JMCCOWMAaHH (") HI B COCTOAHHH H3Me€HEHHA BaJIeHTHOCTH KOMIIOHEHTOR 
(8). Heppoe coequnenve O6saaeT OTHOCHTeEIbHO Gobel yCTOHYHBOCTHIO Md 
CpaBHeHHIO CO BTOpbIM. 


- Al) 40 60 . 
MgCu, am. % Ni ——— MGNi, 


Puc. 2. QeKTpOconpoTHBeHHe H ero TeMiepatyp- 
HbIM KoopPpunvenT mo paspesy. MgCu2—MgZne 


; | 
VuctTutyT oOmelt uv Heoprannueckolt xHMHH Ilocrynuso | 
um. H. C. Kypxaxosa 201 1956 ©} 
Axajlemuu HayK CCCP | 


,  JMTHPOBAHHAS JIMTEPATYPA 


1 F, Laves, Nachr. Gesellsch. der Wissensch. Goett., 1, 1V, 59 (1935). ? B. HW. M ui 
xeepa, O. H. Kpwrosa, Hsp. COXA, 20, 76 (1950). *B. WV. Muxeesd 
rr. YT. Ba6aan, JAH, 108, Ne 6 (1956). 4 B. WV. Muxeesa, O.H.K pwxosa 
TAH, 50, 243 (1945). © B.U.Muxeesa, Has. COXA, 17, 174 (1949). © H. C. Kygp 
Hakos, C. ® KemuyxXub i, KP®XO, 44, 1964 (1912). 7 H.C. Ky p nig 
K OB, Bpefenve B busnko-xHMnuecKHH ananns, 4 usy., 1940, cTp.55. §& B. MW. Muxeesé 
Hiss. AH CCCP, Ne 6, 398 (1944), 
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HToknayge Akagemun nayrx CCCP 
1956. Tom 109, Ni 4 


XHMH ff 


H. C. HAMETKUHH, akagemuk A. B. TOTUNEB, JI. C. MOBAPOB 
uv I. B. PAPHHIWEBCKAS , 


CHHTE3 COEXHHEHHH C CHJIASHHOBbIMH 3BEHbAMH 


B mpegpiyqyuyux cooémjenuax ('8) Hamu Obla MOKa3aHa BO3MO%KHOCTb 
1OJIbSOBaHHA NeHTAXJOPANCHJaHMeTaHa — MIpOykTa peakIHH xXJopucroro 
PHJIeHa C KPpeMHHeM — JIA MOyYeHHA CoeAHHeHHH C CHMOKCaHoyruepos- 
MH 3BeHbAMH (— Si — CH, —Si— O— Si—CH,—Si—) uepes coorser- 
sVIOULHe KPEMHEYTVIeEBOJOPOb! pAa MeHTAIKHJIUCHaHMeTaHa. 

B wacTosmel pa6oTe HaMH OKa3aHa BO3MO2KHOCTb HCiHOub30BaHHA 
ITAXJIOPAHCHMaHMeTaHa JIA CHHTe3a COeHHEHHH C KpeMHeyrsepO,HbIMH U 
Ia3HHOBLIMH 3BeHbAMH (— Si —CH,— Si— NH —Si—CH,—S—) no 
AyrouleH Ome cxeme: 


Gil Cl R R 
| RMgX | | Bro 
(Cl Si Oh) ot — a Ri Sl 1h — Si 
| | Diaee. | 
Gi Gl R R 
R R R R 
| | NHs | | 
— R— Si — CH, — Si — Br —~ R— Si — CH, — Si — NH» 
| ' | | | 
R R R R 
R R R R 
| | | | NH;: 
Oke ‘ii anid A aaa 5 cane a 
k R k R 
R R 'R : 
+R =i cH, Si NHS CSR 
| | 
b R R R 


TlenraskvJIOpoMmpousBoyHble JMCHJIaHMeTaHa OOpa3ylOTCH Hp B3aHMO- 
CTBHM MCHTAJIKHJMpOH3BOJHbIX JuCHsIaHMetaHa (1—~%) c Opomom. 

IIpH B3sauMojelcTBHH TeHTaMeTHJOpOMANCHJaHMeTaHa C AMMHAaKOM HaMii 
[ BbIeseH OUC(MeHTaMeTHJINCHaHMeTaH)aMuH, OOpa3syIOUIMHcA 0 CxeMe: 


CH3 CH 
2CHs3 nasi — CH, — 4 — Br + 3NH3 > 
bu, bu, 
a i rig ae 
— 2NH,Br -+ CHs — i — CH, — Si — NH — Si — CH, — Si— CHs 


| | 
CHg CH CH, CHg 


lepBuuHblit aMuH (MeHTaMeTHAAUCHJaHMeTaHaMHH) B MposykTax peaki4 


bIT OOHAPyXKeH. 
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[lentasTHOpoMyucHmaHMeraH Cc aMMHaKOM oOpasyeT Tl€pBHUHbIH = aM 
WM HeKOTOPOe KOJMYeCTBO BTOPHYHOTO aMHHa MO CXeMe: 


CoH CH; CoH, CH, 
Cid OH ee NEOs, wr dpeacerpbe 4. NH, . 
hai yates ie ies es 

CH: CH, CsHs Crk 
LOH. as CH, ++ don & CH, g, CoH; 
dH, bot, oH, du, 


Tlentanponui6pomyucusauMetan H reHTaOyTHJIOpOMAHCHJIaHMeTaH C aMMii 
KOM OOpa3yl0T JIHIb MepBHUHbI€ AMMHbI, BTOPHYHbIX AMHHOB B MpOfyRT 
peakuHH OOHapy2KeHo He Op0. IlocnueqHHe NoJlyyaHcb Mp peakuHN Te 
AJIKHJIOPOMMpOH3BOAHbIX J{MCHJIaHMeTaHa C NePpBHYHbIMH aMHHaMH C MOC 
lyrouleh oOpaOoTkoH MpoyyKTOB peaKUMH aMMHAaKOM IO CxXeMe 


R R R R 
| | | NH, | 
| | | | 

R R R R 

ge agen 

=~ Rk —Si— CH, — Si — NH — Si — CH, — SiR = NEBr, 
| | | | 
R R R R 
rier ive Coli Ctl. Gabine 


IKcCNepuMeHTAAbHAA rae Pb 


ITlonyyeHue NeHTAAKHAOPOMNPOH3SBOAHHX AUG 
auHMeTaHa. B Tpexropsyio KoOy, CHaOxKeHHYy!O OOpaTHbIM XOJIONH, 
HMKOM, KalleJIbHOM BOPOHKOH MH TpyOKOH AA TponycKaHuA a3so0Ta, K COOTE 
CTBYIOWHM NeCHTaIKHJINpOHSBOAHbIM JuCHaHMeTaHa IpH Temnepatype 5—] 
qoOapsisnca Opom. K Kony mpHOaBnenua OpoMa TemMNepaTypa OBOLMIF 
Ao 60—80°. Ilo oxonyanuu upHOaBneHua Opoma B KoNOy MponycKasca aj 
AWA yanewusd OpoMucToro BO_Oposa UM U3ObITKa Opoma, Moce yero Mpos 
pasroHaucs. : 

B ta6a. | npupoqatca cBoliecrBa moslyYeHHbIx TleHTaKHJOp OMNpousBogt| 
ACH JIaHMeTaHa. | 

Tlonyuenhue nenTanK¥aARucHAAaAHMeTAHAMH HOB 
Ouc(M€HTANKHAARUCHAAHMETAH) AMUN HOB. Bee onncpiBaen 
HaMH a30TCOJepxKallve KpeMHeOprahnyeckHhe COeAMHEHHA NOMyYAaHCb B KOJI 
CHaOKEHHOH OOpaTHbIM XOJIOJMIbHHKOM HM TpyOKOli fa mponycKaly 
aMMHaka. | 

Buc(ienrameruucHaHMeTaH)amMuH, NeHTasTHJIAMCHIaHMeTaHaMHuH, mel} 
NPONMIAMCHaHMeTAaHaMHH HM MeHTaOyTHIAMCHaHMeTaHaMHH moly4ua 
ACMCTBHEM Cyxoro ras00OpasHoro aMMHaKa Ha COOTBETCTBYIOULWe TeHTAaJ 
OpOMIIpOH3BOJHbIe AMCHAHMeTaHa B Supe UM TOyOue MpH Temiepatype 
@HHA peaKUMOHHOH cmecu. 


Ta6Oauna 1 


T. Kun Br, % pa MRD < 
Coeyjunenue @opmyuia eee Be we a ae * x 
pr. cr. Haiia. | Bey, | Haliq. | Bru. 5 
I jaa} 
1HTaMe- oH CH, 
THJIJUCH- ¥ P na A 
naumeran-| “1? fi~CMa-Si—Br | 170/750 |4 ,0840|4 , 4547 ane 35,55| 56,36] 56,43188,8 
6pomuy, CH, CH, - ‘ 
=TASTHJI- pits oe 
quchaH- . : Ss 
MeranGpo- | s~S!—CHa—SI-Br | 112/38 |1,0757|1 4828] $61 27,07] 79,33] 79,58190, 4 
MHI C,H, Gray : : 
HT alIpo- C,H, C,H, 
nw ‘ 
Tavinerag-| Ha -S!—CHe—Si-Br | 131 [1 0024/1 ,4752 39’ 40) 24,95/102,94|102, 73187, 7 
6Opomuz GH; Ca 132/41 4) ? 
eHTaby- Cyn, C,H 
Ma nicn- hres | 17,79 
_| CoHy—Si—CHz—Si—Br | 4179— |0,9667|1,4748 ?-o| 16,32)126, 87/125, 88/91 ,6 
waHMeTaH | l 180/1.5 fl TAS) : 
6pomny C,H, C,H, fi, 


[M OTPUIbTPOBbIBAICA OOpasOBaBUHlicA OpOMMCTbIli AaMMOHHM, HM *KuKHe 
OAYKTbI peak NOABeprasuch dbpakUMOHMpoBaHH. 

TlonyueuHue 6uc(M€HTAaMeTHAAUCHAAHMETAH)aME- 
a. Uepes pactzop 67,59 r (0,3 moma) neHTameTHOpoMyuCcHaHMeTaHa B 
1 Ma spupa mponycKanca ammuak 20 vac. Tlomyyeno 42 r (Bprxog 34,5%) 
[c(MeHTaMeTHIuCHaHMeTaH)amMuHa. T. kum. 93° npH 2 MM. 

Hanyeno %: C 47,21; 47,38; H 11,64; 11,64; N 4,49; 4,47 
Ci2Hs3;NSiy. Bpruucuieno %: C 47,16; lak (laos 4, 
Mou., Bec Halizeno 299; 301; mua CyoH3,NSi, Bpruucneno 300,6. 


FlonyueHuve NeuHTaSTHAAUCHMAHMeTAHAMUHA. HUe- 
3 pactBop 85 r (0,28 moma) nenTasTHMOpOMUACHaHMeTaHa B 200 Mi TONyoNa 
yollycKasicn amMuak 15 yac. Tlomyyeno 35,4 r (Bprxog 61,8%) nenTasTHAuCH- 
iHMeTaHamuHa. T. Kum. 105° npw 6 MM. | 


annenonhc Grotto: ov, 2o7 Hy 12184-)12,9029N tor9is O04 
CyHegNSix. BarancmeHo %: C 57,04; lak AI N 6,05 


Kpome nenTasTHIMCHIaHMeTaHaMHHa, Obl BbIeIeH MpOyKT C T. KUM. 
8° mpu 2 MM, oTBevaoulMi Ouc(MeHTasTUucHMaHMeTaH)amuHy. [lomyyeno 
Tr (BEIxoq 22,8%). 

Tlonyuenue Ouc(NneHTasTHAAUCHAAHMeTAH)aMHHa. K 277 
12 mona) menTasTHmpNCcHaHMeTaHaMHHa TpHsMBasoch 35,4 T (0,12 
IH) TeHTaSTHIOpOMANCHAaHMeTaHa Hu 100 Mua Tomyoua. CMecb HarpeBasacb 
-KuneHua 10 yac., moce yero NponycKanca ammuak 10 yac. Ilonyyeno 31,9 r 
pixon 60%) Ouc(meHTasTHAAUCHaHMeTaH)aMuHa. T. kun. 188° mp 2 MM. 


Haiineno %: C 59,36; 59,52; H 12,64; 12,65; N 2,83; 2,82 
CooH;;NSi,. BrraucneHo %: C 59,25; jal WA N 3,16 
Moa. Bec walizeno 436; 446; ama CosH;;NSig Bprancmeno 445,9. 


ITlonyueHve NEHTANPNHAAUCHAAHMEeTAHAMH Ha. Ue- 
3 pactBop 81,6 r (0,22 Moma) neHTanponus6pomaucusaHMetana B 200 Ma 
myona wponyckasica ammuak 20 uac. Tonyyeno 61,2 r (72,8%) nentanponna- 
CMulaHMeTaHaMuHa. T. kum. 132° npu3 MM. 


Haftineno %: C 63,90; 63,91; H 13,01; 13,05; N 4,47; 4,56 
CygHggNSiz. Bpruncneno %: C 63,74; Hy 13,04; N 4,65 
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Ilonyueuue Ouc(MeHTANPpONHAAUNCHAAHMETA Hal 
Ha. K 41 r (0,14 mona) nenranpomuiqucusanMeTaHaMina B 100 ma Tomy 
mpummBann 60 r (0,14 Mona) neHTanponuOpomyucuiaHMeTaHa. Cmecb Hai 
Banach Jo Kunewus 15 yac., mocme vero Mpomyckanca ammuak 10 yac. II 
yeHo 41,5 r (BpIxoq 50%) 6uc(MenTanponusqucHianMeTaH)amuna. T. 
214—216° mpu 2,5 mM. 

Haiineno %: C 65,84; 65,95; H 12,87; 12,99; N 2,14; 2,13 
CseH,sNSig. Brrancaeno %: C 65,06; F292 0§ N¥2;39 
Mou. Bec Halizeno 565; 586; put CggH-;NSig BerancueHo 586,2. 


Ilonyuweuue neHTaG6yTHAAUCHMAHMECTAHAMHA! 
Yepes pacrsop 88 r (0,2 Mona) menTraOyTumOpoMAucHaHMeTaHa B 150 
Tolyoula MponycKasca ammMuak 30 yac. Honyueno 60 r (BbIxoy 80,7%) mer 
nponwsAucuaHMeTraHamuna. T. kun. 174° mpu 3. MM. 

Haiineno %: C 67,74; 67,90; H 13,35; 13,25; N 3,62; 3,70 
Co1HagNSiz. BoruucseHo %: C 67,86; Hels .20- N 3,77 


TlonyuenHue Ouc(NneHTAOYTHAAUCHAAHMETAH/)AN 
Ha. K30 r(0,08mona) nexTa6yTHaIucHianMeTaHamuHa B 150 Mi Tomyona 
jupasocb 15,6 r (0,03 moma) MeHTa6yTHALMCHaHMeTaHOpomuya. Cmecb Har 
Baslacb JO Kunenua 15 yac., Mocme yero nponycKasca ammuak 10 yac. Ilo. 
yeHo 12 r (pprxog 50%) Ouc(neHTaOyTHIquCHIaHMeTaH)aMuHa. T. Kun. 251 
275° mpu 3,5 MM. 

Hafiyeno %: C 69,27: 69,29; H 12,87; 12,99: N 1;68;4°70 | 
CyoHogNSiy. Betuncmeno %: C 69,44; H 13,18; N 1,93 
Mou. Bec Hatiweno 696; 712; ana CasgH,;NSig BetuucmeHo 726,4 


B ta6. 2 IpHBOATCA CBOHMCTBa NOJYYeHHbIX HaMH a30TCosepxKalllux Kp! 
HeOpraHHyeckHX CoeqMHeHHH. | 


Ta6auna| 

: | 

ite ye MRD) 

B °C u 20 20 | 

Coeaunenue @opmyaa napa. Bum| 4 np | 
Die CTs Halil. BP 


Tlenrastuiqucusanmetan- | (C2H,)sSi—CH2—Si(C2H;)2NHz| 105/6 |0,8578/1, 4633] 74,32 74| 
aMuH \| 
[lentanponuayucumanmer-|(CsH,)sSi—CH2—Si(CsH;)2NH2 | 133/3 |0,8480/1,4610| 97,56] 98] 
aHaMuH | 
Tlenta6yTunpucusanmer- | (C.H,)sSi-CH2—Si(C,H,)2NH2| 174/3  |0,8435/1 , 4638/1241 , 30/129) 
aHaMuH | 
Buc(nentametuapucusau- | ((CHs)sSi—CH,—Si(CH,)2]2NH 93/2 |0,8352/1,4478] 97,90) 98) 
MeTaH)aMuH : | 
Buc(nentastuagqucuaan- |{(C2H,),Si—CH,—Si(C2H,)elNH} 188/2 |0,8860|1,4809]142, 79/144) 
meTaH) aMHH ; | 


Buc(nentanponus,ucu- [((CgH,)sSi—CH2—Si(C;H,)22NH] 214— |0,8641/1, 4725/1941, 38 194 
JlaHMeTaH) aMuH 216/2,5 | 

Buc(nenTra6yTHAqncn- ((CaH)ySi—CHg—Si(C,Hy)22NH} 256— |0,8622/1 , 4731/236, 38]23) 
JIAHMeTaH) aMHH 201/350 


Viuctutyt Hern I] 
Axajemuu HayK CCCP 8 XII” 19564 
LMTMPOBAHHASA JIMATEPATYPA : 
1A. B. Tonunes, H. C. Hamerxun, J.6.Mospapos, MAH. 97//— 
99.(1904)., 2H. C. Hamerkun, A. Bo Toutes. cle. Tee one ae 


No 3, 403 (1954). 3H. C. Hamerxuun, A. B. Ton JI 
103, Ne 3, 435 (1955). iain CAB 
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Horuagor Akagemun nayx CCCP 
1956. Tom 109, Ne 4 


XHMH9 


Akayemuk A, H. HECMESIHOB, LI. A. KAPATIETSH u P. X. ®PEMJJIMHA 


CHHTE3 BbICHIHX a, a, 2, o-TETPAXJIOPAJIKAHOB 
WM 1,4, 1-TPHXJIOPAJIKAHOB 


B pesyujibTaTe peakWMH TenoMepu3salun aTHIeHa Cc YeTbIPeX XJIOPHCTLIM 
YrviepOAOM HJM XJOpopopMom o6pa3yeTca cMecb MOMXIOPaMKaHOB cTpoe= 
Musa X(CjHa)nCCls, re X =H unn Cl. Hs cmecu OX, %,c,@-TeTpaxopas- 
KaHOB BbIJeeHb!I COCAHHEHHA, HMerlolMe 2 = 1—7, M H38yYeHO cofep»xKanue KOM= 
TOHEHTOB c nm = 1—4 B 3aBMCHMOCTH OT JaBJIeHHA (7,7). 3 cmecu 1,1,1-Tpu- 
XJIOpaJIKaHOB BbIJeJICHbI 


KOMMOHEHTHI, HMeIOIUlHe Nn = Ta6auna 1 


=1—5; Bauanne ycuoBuli CCl, + CoH, + Cl(CyH,),,CCls 
peakilHH Ha cocTaB He H3y- 
YaJlOCb Cy 2 seep geke : Coctas cmecH Terpa- 
Tloppiuenne JaBJieHHa u e E Pa ey E XNOpaNKAHOB, % 
OTHOCHTeJIbHOH KOHICHTpa- B 2 Bes oo 
UHM 3THIeHa cmocoOcTByeT 2 Bales | Be>l tes |e: C, | Cy, 
OOpasoBaHulo BBICWIMX Ipo- cai Pe Jeet ON ha dls 
AyKtos. Tlostomy Aa yBe- | 
4, 2.5%} 1,6] 100 | 37 2 7 
JIHNUEHHA cosepkKabkna _BBIC- 9 1, 5** 4,8 200 35 Ms i 44 
IUHX TeTpaxJlOpaJiKaHOB sre 5 410 | 64 | 37 Some ol 
Jixolic u ap. (1) 3HaunTe- 43.6 1 =o) 20001? 67% | pt9™ too FSO 
JIbHO TOBA aBseHue 9} 2,0 | 6,5) 110) 69 | 33 | 27 | 39 
Ge lpoyt 6,2 | 4130 03 : 29 26 45 
WIM OOaBIAIH pacTBOpH- 71374 6.1 | 140 | 66 25 26 49 
TeJIH. Bi 143 1 eo) 50: | -70 | Pot Wait 58 
Tr. J. Epemosa u Gg 1450. |. 14 {00 TA Riek a0 =| m5 meee 
A et Ore 20) 150 08 9 12 79 
3aH, UTO CHCTe€Ma CsHa— 12 10,5 o7 100 80 19 20 61 
CCla npn 90—100° u jaB- 435/0,5 [40 150 | 38 3 3 | "94 


weHHuM BbiIue 100 aTM. romMo- 
reHHa Tipu J0ObIX OTHOIIEe- * JloGapneno 100 ma BogLI. 
HuaAX CeHa : CCla. Ilostomy ** Tlo6apaeno 250 ma BOBI. 
Japienue He onpesemseT 
OHO3HAYHO KOHUeHTpallo STHIeHa H COCTaB MIpOfyKTOB peakUuu. 
Met uccueqoBasin pa3sfesbHOe BJIMAHHe OTHOCHTEMbHOM KOHICHTpallMy STH- 
jeHa HW JaBseHHA Ha COCTaB MpOAYKTOB peak TeJIOMephsalHN HW NOKAasaJin 
BOSMOMKHOCTh CHHTe3a BbICIIMX XJOpasIKaHOB pH AaBeHuax 100—150..aT. 


MeToyquKa JKCICPpUMeHTAa 


OnbITbI MPOBOAUH B KavaIOUIMXCA ABTOKMaBaxX ECMKOCTbIO 0,5—2,7 1. Vuu- 
WWaTOp — a30QMHUTpHA M3OMaCIAHOH KHCJIOTHI B KOHIeHTpPaunu 0;3—lir.Ha 
1 a emKoctu aptokiapa. KonuuecTso sTHieHa u CCl,, Bomex B peaKIHIO 
(IpoOlleHT KOHBepCHH), pacC4HTbIBaJIM MO Becy H COCTaBy CMECH XMOpaJIKAaHOB. 
STHeH, He BOWeRUM B peakUMio, AsMepaAmH rasoBbiM cyeTuHKOM. IlocTosH- 
CTBO JaBICHHA MNOMMepKuUBaAIH MOAKAUKOM ITHJIeHa B ABTOKMAB. B ra6muuax 
yKa3aHa KOHUCHTpallua STHIeHa B Hayase peakuMn. 

Bpicokuli Tenmosoh addbeKT, Hamwyuve HHAYKUMOHHOrO NepHofxa Mu UHOra 
OypHoe c TeHJeHIMel K BSpbIBHOMy TeyeHHe peakUHH (°) Obl NpHUMHOH Koue- 
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Oahu JaBeHHA H Temmepatypbl Ha 2—5%.Temmepatypa peaxuun 90°, Au 


TeJIbHOcTh 4—5 wac. 
Cmecb XlopasIKaHOB (PpakUMOHMpPOBaJIH Ha KOJIOHKe B BakyyMe. KoucraH1 


KOMIOHEHTOB COOTBETCTBOBaIH OMMCaHHbIM pauee (1%), 
PesyaAbTaTH ONHTOB H OO6OcyKAeuHE 


B ta61. 1 cpegenpt onpitst c CCl,, mpoBeqeHHbie B rOMOreHHOH oOactTl 
Tlaunpie ya CHCls noka3aupt B Tabu. 2. M3 Taba. 2 (omits: Ne 3—6) BuAHO, 1 


cocTaB TpHXslOpaJIKaHOB pH HH3KHX JaBsIeHHAX NOYTH HE U3MECHACTCH C YB! 
TaGnauna 2 yeHHeM 3arpy3KH 9THIeHa 


2,5—3,5 pa3a pH paBHbl 


CHCls + CoH > H(CoH),CCls japseHuax, a mpu 100 arn 
garpyska | Apert atiiew ny >: (onpiTpr NeNe 7—10) yBeat 
2 HOB, % yeHHe 3arpy3KH STHIeHAa CC 
B| 3 pincee OTBETCTBEHHO MOBbIIMaeT CC 
OMe ie 2m ee jlepxKaHue BbICWIHX MpOsyk 
3 | & |e | 2/85] %]| %} Sr] | Cx (Cou Top. Hs storo MoxHO ce 
3/5 |o?] 8/83 JlaTb 3aKJIOYeHHe O HaJIHUn 
B  cuctemMe CHCls;—C.H 

1/25 | 031 401 5150|34}46}—|—|—  KP¥THyeckux ABIeHHH. 
210,75 | 4,6) 3d 48-1:35 (40 7-Boub — a) — fees Ha puc. | u 2 mo aH 
Shido Mee 25] 40 | 21 | 54] 26] 2/—|—  uHpm Tabs. 1 Uu300paxKeHt! 
4}0,5 | 7 | 25] 35 | 19 | 53 | 23) 5}—|— Ba cemelicTBa KpHBbIX JJ 

Dao 73) |e 0) pects | 1G) BESS EPA I ae 8 | — : 

6 4 5°71 50| 63 | 121 30/25/19} 10] 4  TeTpaxXwopanKanos. Puce. 3 
716 | 325/100] 49| 4/24/25 |416| 44/17 mocrpoenHEii no jaHHen 
8|2,4 | 7,7/100] 49} 3] 16/19] 419] 14] 29 va6n. 2, moKa3gpIBaeT, UT 
ss Ae on ie Os eee io = me Hi 3aKOHOMEpHOCTH H3MeHeHH: 
14.19 t.7/160| 38 | 4|28|24]4s|413]14  COCTaBa TpHxXNOpanKaHoB 7 
1A NB) PP SAND) ih Neen tl WAH SI Ici Ih Gye 2KE, UTOH AIA TeTpaxsopad 


KaHOB — cojlepKaHHe Kak 
oro KOMIOHEHTa MpoOxoqHT yepes MakcHMyM. V3 puc. 4 BuAHO, YTO MaKcH 
MaJIbHOe HaOsOAeHHOe COfep2xKaHve OTACJbHbIX KOMMOHEHTOB OBICTpO mMajae’ 


S 


Sodepkanue 6 cmecu 
Codep-kanue 6 cmecu 
cS 


100 


ye) 


Puc. 4 Puce. 2 


t 


cOcTaB T —S 
TeTpaxJIOpaJIKaHOB. Q@ BHICIUHe TeTpaxJOpaKaHbl Cy 6 — TeTpaxJIOPNeHTaH 


Puc. 2. Bausnue pzaBnenua P 
SDs Ha CocTaB TetpaxopanKanos. [np 
: bl Ha KPHBbIX —OTHOCHTeL! 
Had KOHUeHTpayuaA STHIeHa Cy (B Monax wa 1 Monb CCl), ARS, TeTpaxsiopa 
KaHbl C..,;6 — rerpaxnopnentan 


eee es ghee yruepoywa B MOJIEKYJIe, NOXOAA aa retpaxnopne} 
Tajylek AO —f”, TpHyem adcororTrupie BeJINUH HbI MaKCHMYMOB J) 
TeTpa- WM TpHxXMIOPasKaHoB NPHMeCpHO OMHaAKOBBI. 
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Ms xpuspix puc. 1—3 cnegyer, uro oTHocnTesbHad KOHUeHTpanua Cy 9TH- 
la HW Jlapnenne P BUMAOT Ha COCTaB NOMMXMOPaKaHOB MpHMepHO B OMHa- 
soli cTeneHH. Tak HalipuMep, upu japsenun 150 atm. u Cy = 40 mon/mon 
monyuaetcn oO 95%~ BeicuiMx (Cx,) 

TeTpaxsOpadKaHOB. 
Cmecu TeTpaxJOpaJIKaHOB 3 OMbI- 
Top Ne 11 uw 13 nocne orronKn TeTpa- 
XJlOpnentayeKkaHa ObWIH pa3syeeHbt 


yy 
Ly 
~ 
: % 
: S 40 
3 s 
y & 
: g 
& 40 
S 
¥ 
SH 
3 
9S 


3 b) vf 9 ff fim 75: 
Yucno amonob C 
Pca Pue. 4 


. 3. BauaHne WaBJIeHHA H OTHOCHTeEIBHO KOHIeHTpalHH STHJIeHa HA COCTAB TPHXJOpaJKaHOB 


. 4. MaxkcuMaibHoe cCOfepkaHHe OTAebHBIX KOMMOHEHTOB B CMeCH MOMMXIOpamKaHOB. 
a — TeTpaxsopasKaHbl; 6 — Tpuxm0pamKaHbl 


paq ppaxuwul no pactrBsopumoctu B CCl, uw aueToue. Ananu3pr Ha C, H 
1 MOKasasiv, YTO STH (ppakUHH OTBeYaIOT (opMyue CrHon—» Cly. Cpequuii mo- 
CWIAPHbIM Bec STHX *PpakUHH, cocTaBABIUNX 55—75% OT CyMMbI BCeX XJIOp- 
kAHOB, OblJI paBeH 420—840, a cpefHee YHCIO ATOMOB yrulepofa COOTBeTCT- 
1HO 20—50. 


Taoauna 3 


ayaa MR Hatizeno, % Bpruucaeno, % 
. Kal. eS a es a 
B °C nmpu ae nb 
lege Ben arie | paar dG H Gia Gc H cl 


103—108 | 1,0339] 1,4649] 76,94] 76,84] 54,34) 8,82 | 37,29] 54,28] 8,76 | 36,97 
04,00] 8,79 | 37,07 


123125 | 1,0142| 1,4658] 86,18] 86,07| 57,00] 9,41 | 33,64] 57,06] 9,25 | 33,69 
56,80| 9,02 | 33,89 


138—143 | 0,9992| 1,4663| 95,32] 95,30] 59,14] 9,55 | 31,30] 59,38] 9,61 | 30,95 
59,221 9,54 | 34,44 


Ws cmecu TpuxsopanKaHos sBblijeneHb! 1,1,1-TpuxnoprpuyekaH (Cys), 
|,l-rpuxsnopnentageKaH (C;;) u 1,1,l-rpuxmoprentagqekan (C7), KOHCTaHTHI 
{HaJIH3 KOTOPbIX IIpHBeeHbI B TAaGJ. 3. 


VUucrutyt 3y1eMeHTOpraHHyecKHX coequHeHHit Tlocrynu10 
Axajlemuu nayk CCCP 29 III 1956 


LMTHPOBAHHASA JINTEPATYPA 


PR. M. Joyce, W.E. Hanford, J. Harmon, J. Am. Chem. Soc., 70, 2529 
48); Am. Pat., 2440800, 4V1948. 2 A. H. Hecmesuos, JIU. 3axapKuH, 
fe AH CCCP, OXH, 1955, Ne2, 254. * J. Harmon, T.A.Ford,etal., J. Am. Chem. 
mere, 2213 (1950). *T. WT. Eg@pemosa, I. 1. Jleoutsesa, Tp. IMA, 3, 
1954). ® Chem. Eng. News, 25, 1866 (1947). 
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floxnaagn Anxagemun Hayk CCCP 
1956. Tom 109, Ne 4 


XHM. 


E. M. CABHILKHMH, B. ©. TEPEXOBA u A. B. XOJIOMOB 


JMATPAMMA PEKPHCTAJIJIM3AL HM XPOMA 
(Ilpedcmasneno akademuxom H. II. Bapduxneim 21 II 1956) 


JlvarpaMMbl peKpHCTaIM3alluM, CBASbIBaIONIHe BeJIMYHHY SepeH MeTa. 
CO CTeMeHbIO AeopMalluH UM TeMMepaTypOl, HMeIOT BarKHoOe 3HayeHHe WIA ye 
HOBJICHHA ONTHMAJIbHbIX COBH OOpadorTKH AaBJIeHHeM HU OTKUTAa NomypaopH 
TOB HW H3feuMH U3 MeTasJIOB uU cnaBoB. B muTepaType HMeloOTCA HEKOTOpBIE y 
3aHMd O BJIMAHMM Mpowecca peKpucTanmu3alMM Ha WwacTHUHOCTb xpoma ( 
HO WarpaMMa peKpHCTamH3alnNH JIA XpOMa He ONyOsIMKOBaHa. 

B qanHolt paGore nocTpoeua AuarpamMa pekpuctTasusaunu | TuMAa AA MK 

IaBJICHHOFO JJIEKTPOMMTHYECKOFO XpOMa, KOTOPbI B HaCTOAINee BPeMA ABI 
ca ¥NCTeMel MpOMbIMIIeHHOH cbopMolt xpoMa. XMMMYeCKHH aHaJIH3 9JIeK: 
WMTHYeECKOrO XpoOMa, pacbHHMpoBaHHOrO B BOsopose upH 1350° B TeueHue 7 
100 uac., MO TEXHHYeCKHM YCJIOBHAM JlaJl crefqyroulwe CpesHHe pe3yJbTa’ 
(B %): Cr 99,5; N 0,1; C 0,01 —0,04; Si 0,05; Fe 0,1; Ni 0,1; Oz 0,005. 
_ Tlnapka xpomMa mpov3Boquslach HaMH B BaKYYMHOM BbICOKOYACTOTHOH T 
B THIIAX M3 OKHCH UWMPKOHHA C OTIMBKOM B MeqHyto u3n0xKHULY. Ilocne wn 
OOpasUbl OOTAYHBAaJINCb JIA MOMYYeHHA YACTOM NOBepXHOCTH H ylasleHHA BH 
Hero H€CKOJIbKO 3arpA3HEHHOrO Meio clon. McxoHble oO6pasitbl HMevIM Way 
11 wm un Bpicoty 10 mM. Jia cHaATHA BHYTpeCHHHX HaNps2xKeHHH OOpasiibl OT 
ramucb mpH 1100—1200° B teuenue 1—2 yac. 

CrpykTypa JIMTbIX HM OTOXMKEHHEIX OOpa3[OB OblIa JOBOMbHa paBHOMep 
WM Me€JIKOSepHUCTOH co cpeqHel moulaqbo 3epHa oKomO 0,01 mm? (cm pue. | 
Muxkporsepfoctb JIMTbIX OO6pa3y0B 120—140 kI’/mm?, Takue o6pa3ubl BBIep: 
BaIH AePpOpMaluto TIpH OAHOCTOPOHHEM CxKATHH MpH KOMHATHOM Temmepal 
Ho 35—40% 6e3 o6pa3oBaHua TpemmMH. CoxxaTHe NPOM3BOAHOCh Ha ruypak 
YeCKOM IIpecce co ckopocTbio 2—4 MM/MUHH C OrpaHHUHTebHbIMH KOJIbILa 
JlecbopMatn (BeNMYMHI OTHOCHTeIbHOTO YKOPOYeHHA pH cxKaTHM) Obl 
Opaub! cegqyroune: 2,5; 5; 7,5; 10; 12,5; 15; 20; 25; 30 u 40%. C yBennuex 
cTeneHH JepopMaluu HaOuoOfanoch U3MebYeHHe 3epHa. IIpu 40% uerKo E 
Ha TekcTypa AedopmMaynu (pue. 1, e). 

OrxKur nocme OKOHYATeIbHOH ecbopMalluH NpOHsBOAMICA B SBaKyUpoO! 
HbIX KBaplUeBbIX aMIlyJlaX B TedeHHe 2 uac. NpH TemMepaTypax: 200; 500; 7 
800; 900; 950; 980; 1020; 1100; 1200: 1300°uB BoJopoye pH 1500°. Temnepar 
OTAKUTa KOHTPOJIMPOBaaCb IPH NOMOMH MWaTHHO-NaTHHOpOAMeBO TepMON. 
€ TOUHOCTBIO -F5°. OroxKeHHBIe OOpasubl NOABeprasucb MUKpocKoNMyeCK 
M peHTrenorpapuyeckoMy HucceOBaHHAM, a TaKxKe U3MepeHHIO MUKPOTBE] 
cTH. 

Tpaprenne m1mos Npov3BOAUNOCb B KOHUCHTPUpOBaHHO commHOl KUCH 
TIPHMCHANOCh TAKXKE SIEKTPOMMTHYECKOe TpaBseHue B 10% maBeneBOH KUCH 
Beanunia sepua NOACUUTHIBANACb IBYMA CMOCOOaMH: MeTOJOM cpaBHeHHA 
cTaHMapTHOM UIKaJIOH HM MeTOJOM NoscueTa MIoWaqu 3epHa MO, MUKPOCKOT 

CremKa qeGaerpamMpl IIPOH3BONMacb CO WIMda Ha MONHOJeCHOBOM H3J1 
HUM C Skcnosuunent | yac. [lopepXHocTHbIit HakjenaHHE col CHuMasca iy 
JIGHHeM B COMAHOH KUCOTe. 

MuxkpoctpykTypbl M peHTreHorpaMMbl oOpdsuoB mHTOrO, JedopmMupo! 
HOO MW P€KPHCTANJIM3OBAHHOTO XpOMa NOKasaHbl Ha puc. | u 2. 
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Puc. 1. Muxpodororpadun o6pasyoB xpoma. 100%. a — uc- 

XOMHAA CTPYKTYPa, OTOK*KeHHAA MOCcIe JHTbA upH 1200°; 

6 — Redopmuposan Ha 2,5%, ororxkxKeH Mp 1020°; 6 —neop- 

MupoBaH Ha 2,0%, oTou2KeH npH 1500°; e — AehopmupoBaH 

na 40%; 0 — febopmupoBaH Hua 40%, oroxwKxKeH upH 1020°; 
e — JepopmupoBaH na 40%, oToxk2%KeH mpH 1500° 


Puc. 2. PentrenorpamMbl o6pa3yoB xpoma. @ — HCXoOgHbI NTO H OTOAKeHHDI; 6 — 
Hebopmupopan ua 40%, oToxw2%Ken pH 950°; 6 — ZedopmuposBaH na 40%, OTORKKEH 
mipH 1020° 


YMenbuleHne MHKPOTBepAOCTH 3€peH XpoMa HayHHaeTcA ocse oTKura 
¢ 800°, 4TO MoxeT ObITh CBA3aHO C ABICHHAMH BOSBpatTa (cM. Ta6s. 1). 
PeHTreHOBCKHM MeTOJOM ObIIO 
yCTaHOBJIeHO, YTO B OOpaslax Xpoma, Ta6Oauna 
AeopmMupowanupix Hwa 40%, peKpu- : 


cTaM3ayust HawHaeTca pu 950— H3menenue MukpotBepyoctu (B KI’ /MM2) 


B 3aBHCHMOCTH OT Aedopmannn WH TeMilepatTypbl 


980° (cm. puc. 2). U3 noctpoennoii omKura 

AMarpaMMbl peKpucTarM3auun JIA 

Xpoma (cM. pwc. 3) BHAHO, 4TO mpH Aepopmanun B % 

1020° mpoucxoquT momHad pexpu- omega | , 

CTalu3saluA oOOpasuos. BenmmunHa #8 °C ay eg ec ee 
KpuTHueckoli cTeneHH ecbopMannu 

mpH 1020 cocrapnaer 7%; mpH 20 | 150] 150] 455] 455] 165} 185] 190 
1200°—5% umpu 1500° caBuraetca 700 | 450} 150] 150} 155] 160] 190] 190 
m 2.5%. IIpu 1020° Ha6mrojaercx SOO MeL oO | La ON easy 1420) || ares | ets) |e 
YMeHBINeHHe BeIHYHHbI sepHa mpH 1020 | 140| 140] 110] 110} 140] 140] 440 


OoubuINX YesbopMauuax. IIpoucxogut 

STO 3a C¥eT OOpas0BaHHA HOBBIX 3epeH. IloqoOuble ABNeHHA HaGOJanuch Ws 
AaJOMHHHeBEIX, M@rHHeBbIX CIJIaBOB, JIA) HEKOTOPBIX CTavleli WH YMCTOrO MarHun 
(?,4). C moppiuenHem TemmepaTypbl BbIIIe 
1020° ujfeT pocT HOBbIX 3epeH H HauHHaer- 
CAH coOupatTesbHad cTaqua pekpHcTasu- 
3allMH, pOCT 3epeH C MOBbIINeHHeM Temme- 
patypbl oTKura Wo 1300° He o4eHb BesHK. 
SHadHTeJIbHBIM, pOcT s3epeH MpoHcxoguT 
mpu 1500°. 

TakuM o6pa30M, peKpHcTaiu3alna B 
ay xpoMe lpoteKaeT JByMa nytTamu. IIpu ma- 
JIbIX CTeMeCHAX JecopMaltuv Cc NOBbILUeEHHeM 
TeMHepaTypb! NPpOHCXOAUT JIMWIb YKpylHe- 
HHe KpHCTaJIJIOB IyTeM pocta cTapbix 3a 
cueT [pyr fpyra (coOupatesbHad peKpH- 
CTaIIM3aluA). OTOT NYTh peKpHCTasIN3a- 
WHH THMMYeH AIA OONacTeH KPpHTHYeECKHX 
cTeneHeli JesopMauuH (puc. |, 6, 8, 2). IIpu 
66sbIUAX CTEMEHAX JespopMalluu peKpHCTaw- 
JIM3aluA BHatasle WeT C MOABJIEHHEM H po- 
CTOM HOBBIX 3epeH (peKpucTamH3alHA 


\ 


Ss 
Ss 


S 
Ss 


Cpeduan nnouads sepa 
ap 
Ss, 


a 2 i 7% o6pa6orKH) H y2Ke 3aTeM IlyTeM COOupaTedb- 
degopmauun HOH pekpuctamusauHH (puc. 1, dO, @). 
Puc. 3. TuarpamMa pekpHcrasu3aHH IloctpoeHHan JMarpaMMa jlaeT BO3MOX- 

aae HOCTb OlpeeJIHTb U3MeHe HHe KpHCTaJJIMye- 


CKOM CTPyKTYpbI B 3ABHCHMOCTH OT TeMlepa- 
Typbl OMKHTA HM CTeMeHH XOMOAHOH WecbopMaluu, a Take BbIOpaTb OMTHMAb- 
HbIe yCJIOBHA OTKUTA XpOMa. Ouva Tak?Ke MOXKET OBIT HCHOMb3OBAHAa B UCCIe- 
QOBAHHAX TIPHpOfbl XpyNKOCTH Xpoma. 


Vactutyt Meransypruu um. A. A. Balixosa Iloctynus0 
Axanemuu HayK CCCP AI 1956 


WMTHPOBAHHAS JIMTEPATYPA 


1H. L. Wain, F. Henderson, S, T, M. Johnstone, IIpo6. coppem. meran- 
nypr., WU. JI., Ne 3,76 (1955). 2D.J.Maykuth, W. D. Klopp, et al., J. Electro- 
chem. Soc., 102, Ne 6, 316 (1955). 2H. JI. Porenb6epr, E. C. Inuunnenk uu, 
JivarpaMMbl PpeKPHCTaIM3auHH MeTaJJIOB H CIJAaBOB, CIPaBOUHHK, 1950. *E.M.Casput 
Ku fi, I]nactuueckue CBOHCTBAa MarHHAA H HeKOTOPbIX eTO CIIIaBOB, ict Albie COGP Ss Lo4iI. 
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Jloknagn Akagemun nayk CCCP 
1956. Tom 109, Ni 4 


XHMH; 


ll. ©. CEPrEEB u B. B. PEJOPOBA 


JKUAKO®A3HOE OKHCJIEHME JKHPHO - APOMATMYECKHX 
YIJIEBOJOPOJOB FAZOOBPA3HbIM KHCJIOPOJOM. 
PUAPONEPEKHCb TOJTYOJIA 


(IT pedcmasneno axademuxom B. A, Kasanckum 12 III 1£56) 


O6pa3soBpaHve ruyqponepeKHCH pH B3aMMOJeHCTBUM TOMyONAa C KMCMOPO]O: 
pH Temnepatypax nopsyqka 100° ormeyanocb psayomM aptopos (+ *). OqHako cc 
lepkahve rufponepekucH B OKHCJCHHOM TOJIYOJIe OCTABasIOCb HACTOJIbKO HeSHe 
UHTeIbHBIM, UTO BCE MOMbITKH BbIJeMHTb ee B CBOOOAHOM BHJe OKasasucb Ges 
YCHeWIHBIMH H 3acTaBHIM UCcmeqoBaTeleH B JasbHeHINeM OTKa3aTbCA OT 9STOF 
MeTOJa ee MOWyYeHHA. 

Tugponepekucb Tomyona Obluia onMcaHa BoumuHrom wu ByxKsiepom (*), KOTOpBI 
NOVA ee B3AaMMOeHCTBHEM OCH3HJIMarHHUXxOpHa Cc SHpOM, HacpIlleHHbl! 
KHCIOpOJOM pH —75°, No peakUMH 


C,H;CH,MgCl + O2 + CgH;CHz,OO MgCl > C,H;CH,00H. 


IIpenapaT rufponepekucu uMem KoHWeHTpanuto 90%, T. KUT. 53,5° (0,09 mm) 
we 1,odo2 64 p11, 120. 

Hamn Oblo0 MpoBeweHO OKUCIeHHe TOyONAa KHUCIOPOAOM BO3sLyxa pH Tem 
nepatype 110° u B mpucyTCTBHH MHHHMAJIbHbIX KOJIMYCCTB KaTaJIM3aTOpa pe3T 
Hata MapraHya. B kayecTBe HHMWMaTOpa OKHCJICEHHA MpMMeHsAacb KpHcTau 
JIMueCcKad NepekHcb us0rmponumGeH3ona (C,H;C(CHs)2O)2. CogepxxaHue ruypc 
NepeKHCH, ONMpeesIeHHOe HOJOMETPHYeCKH, ObIIO OYEHb Malo H Tocue 44 uac 
OKHCJICHHA He TpeBbluao 0,6% , mpu qasIbHeHWIeM OKHCJICHHM OHO yMeHbINaJIOCk 
Hapsyqy c rufponepekucbio B OKHCJICHHOM Touyoue OblIH HalieHbl GeHsabje 
ru W OeH30HHaa KuCuOTAa. 13 Bcex STHX TpeX NpOAYKTOB Npeocbayas GeHsab 
neruy. 

Bpiqeenne ruponepekucu OblIO OCHOBAHO Ha ee CHOCOGOHOCTH JaBaTb Mp) 
AeHCTBUM pasOaBJIeHHbIX paCTBOPOB WelOveH COM, pacTBOpUMbIe B Bose. OC 
paoorKol OKucIeHHOrO Tomyoma 21%-M pacTBOpoM eAKoro HaTpa u JaibHelt 
IWHM pa3JIOXKeHHeM OOpasoBaBIeHcCA HATPOBOH COMM YrJIeEKHCJIbIM Ta3oM Obl. 
Nomyden MpenapaT c coflepxkaHvem ruf{ponepekucn 68,8% un 1,5322. Tp 


S3TOM B Mpolecce BbIJeIeHHA TepAIOCb 3a cueT ee pa3moxKeHHA Jo 50% 


MCXOAHOH rufponepekucu.. IIpu xpanennu MOJIYYCHHBIX KOHICHTpupoOBa HHI: 
MpenapaToB ruponepekKucn ToOsyOaB OObIYHBIX YCJIOBHAX B TeUeHHe MpuMepH 
6 MeCALeB OHH NOJIHOCTHIO pasvIORKUIUCh C OOpasoBaHuem OeHsaibyeruya B Kaye 
CTBe OCHOBHOTO MposyKTa. 


QIKCHEPUMeHTAAHHAA YAacCTh 


MatepHasoM Jit OKMCIEHHA CILYKAM TOMYON, MpPOMBITHI cepHOi KUCOTO. 
(ya. Bec 1,84), 3arem Bogol, 10%-m pacTrBopom eqKoro HaTpa HM CHOBa BOsoOTi 
OcyleHHbIi TOYO Neperouacn U3 KONObI C eOUHBIM ecbermaTopoM n Xa 
pakTepu30BaJICA MpefenaMu KHMeHHA (ONpeseneHHbIMA 10 Kpemepy — Inui 
Kepy)  —109,6—l1k,2°, d® 0,864, n® 1,4965, 6pomHbIMm uncom 0,0096. 
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B creKAAHHy!0 WMIMHApHyeckylo KONGYy Cc pacuIMpeHueM B BepXHelt yacrH, 
HaOMKEHHY!O OOpaTHBIM XOJIOAHJIbHMKOM, TepMOMeTPOM, MeLIaJIKOM WM Kall- 
APOM [IH NOMayH BosfyXxXa, 3sarpyxaocb 350 Ma Tomyona, pesHHaT Mapranita 
2,5 Mr Ha 1 r-Moub) u 70 Mr nepekucu H30nponunGeH30na. Temnepatypa Mac- 
pI OBOAMMAacb AO 110°, moce vero yepes cucTemy MponyckasicA OCyLIeHHDbIti 
O3flyx co ckopocTbio 10 a1/uac. Tlepvoquyecku oT6upannch MpoOpl Jin aHaviH- 
a Ha ruf{ponepekucb. Ilocne 44 uac. oKNcMeHHA coOjeprxKaHHe rujAponepeKucH 
ocTursio 0,6%. 

Buiqeenue OeHsaibyerufa. 0,37 r OKHCMeHHOrO Tomyona c cosep2xKanuem 
uponepekucn 0,3% pacTBopasucb B 10 Ma cnupta. Jia paspymenna ruqpone- 
€KHCH K pacTBopy AoOaBaoch 5 Ma 20%-ro paeTBopa OucybtuTa HaTpHA. 


C,H;CH,00H + NaHSO > C,H;CH.OH ++ NaHSQg,. 


Jocne CHJIbHOrO BCTpAXHBaHHA K CMecH IpHMBanocb 150 Ma comAHOKHCOrO 
acTBopa 2,4 WuHUTpodpennsruApasunua (1 r BemlectBa Ha 1 2H HCl), pacrsop 
HeprHuHO BCTpAXMBAaJICA HW OCTaBsAICA Ha 1O—12 vac. BemnaBmut »xesTbIH OCa- 
OK 2,4-MHUTpOpeHHJ-rHf~pasoHa GeHsasberufa OTPUMbTPOBbIBaICA Yepes 
opucTpld dunptp Ne 3, npompranca 2 x HCl u sogoh u cymmuaca npu 
emliepatype 110°. Burxog 0,0024 r B nepecueTe Ha GeH3ambyerug. Temne- 
aTypa laBeHHA MposyKtTa 233° (ompeyemena B OnoKe Bepasa); no muTepa- 
YpHbIM JaHHbIM (°) 237°. 

BpiesieHwe OeH3oHHOH KuCcOTH. 700 Mi OKHCIeHHOrO TOMyONa MpOMbIBa- 
cb 5%-M pacTBOpoM OuKapOoHata HaTpua. Ilocne ynapuBaHua nu MOAKucue- 
MA TPOMbIBHbIX BOY BbIAeIANIMCh Oemble Kpuctasp (1,1 r). Tlocme nepexpu- 
TaJIH3alun U3 BOE! T. nu. 120°. IIpo6a cmewienHa c OeH30HHOH KHCOTOL 
empeccHH He asia. 

BpijeenHe rHufponepekucu. OxuceHHblli Toyo B KomMuecTBe 700 Ma 
ipompiTpii NaHCO; (5%) uw BOO, OCYWIMBasICca NpOKaJIeHHbIM TOTALIOM. 
JcTaBUIHHca Mocwe OTTOHKH HeH3MeHeHHOrO Tosyoma mpH 20—21° (12 mm) 
[POMYKT OOpaGatTbiBasca pH oxsaxyeHnu 9 Ma NaOH (21%), 3aTem BOHO- 
WeIOUHOM COM OTJeIAICA H Yepes Hero MponycKalcaA yruekucib ras. Bpie- 
IMBIUCeCA MaCJIO SKCTParHpoBaslOcb SPHPOM, Noce HCMapeHHA KOTOPOrO OCcTa- 
ocb 2,221 cBeTs0-xKeNTOrO MposyKTa c cofepxanvem 31,5% ruyponepeKucn. 
Tocne NOBTOpeHHA WleOUHOH OOpaOoTKH HM BCeX NpouHx onepaunl Oblo Movy- 
€HO OKOVIO | r GecIiBeTHOH BASKOM %HAKOCTH C MHHajasIbHbIM 3anaxom. VYojo- 
IeTpHYECKHH aHalu3 NoKa3aq Hanuuve 68,8% ruyponepekucn, 1%) 1,5322. 


Hay Ho-ncceqoBaTesIbCKHH HHCTHTYT Ilocrynuao 
CHHTeTHYCCKHX CNHPTOB H OpraHHyeCKHX MpOyKTOB 8 III 1956 
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PH3BHYECKAST XHMHF 
B. H. ®HJIMMOHOB u akagemux A. H. TEPEHHH 


MH®PAKPACHBIE CNEKTPbI NOrJIOWMEHHA KOMMJIEKCOB 
HEKOTOPbIX OPTAHHYECKHX COEJMHEHMM C BPOMHCTbIM 
AJIGOMMHHEM H YETbIPEXXJIOPHCTbIM OJIOBOM 


1aMH ObIIO HCCeJOBaHO U3MeHeHHe HNPpakpacHbIX cneKTPOB MOroMeHnsA 
TOPHIX OPraHvyeCKHX COeAMHEHHH, HacTynaioulee MpH pacTBopeHuH B HHX 
fs H SnCla, KOMMseKcbI KOTOPbIX C OpraHHyecKHMH MOWIeKyaMH XOpOLO 
CTHBI (*). B o6acTH OCHOBHBIX YaCTOT KOMeOaHHi MONeKyJI U3MepeHHA mpo- 
iIMCb Ha HH*pakpacHOM  cmeKTpomeTpe 
<-11 c lipH3MoH u3 KaMeHHoH cou. B oGep- 
10H OONacTH CMeKTpa Hcnob30BasICH  JByX- 
eBOH SallMCbIBaIOWHH cieKTpocdboTometp c 5 
JIAHHBIMH IPH3MaMH, CKOHCTpyHpOBaHHblii 
MepHO 0 OOpasly mpHOopa, paspaboTaHHo- 
H. T. Apocnascxum (?). CnextpambHaa wu- 
a menu B oOnactH 1700 cm? Oba OKONO 
m+, B OOnactu 7000 cm +— 15. cm. Ipuro- 
IeHHe PaCTBOPOB H 3aMOHeHHe KIOBeT JIA 
MKH CIICKTPOB MpOH3BOMHJIHCh B CielHasbHOM 
AKaTope. Ha 1 Momb ramoreHHJOB MeTaJIJIOB 
pacTBopax MpHxoqMNocb MpHOTM3HTeIbHO 
oe Pete. Puc. 1. Hosoca norsomennsa 
1. Cpapnenwe cmekTpa MormomweHHA AMSTH- CH anotnasbupa (nepspiii 
oro acupa, cosep2xalllerO pacTBOpeHHbIM B_ oGeptox). 1 — pactBop su- 
AlBrs, co cneKTpamu 2uyKoro acpupa u pac- PaBCCla; 2 — pacrgop AIBrs 
pa abupa B CCla noKasano, uTo pacTBope- Beene 
AlBrg BbI3bIBaeT CYIeCTBeHHOe H3MeHeEHHe 
YKTypbI OOepTOHHOM nonocht C—H sdupa. Ionoca norsomenua mepBoro 
)TOHA BaJIeHTHOrO KONeOaHHA cBA38H CH jusTuIapupa MMeeT [Ba HHTEHCHB- 
- MakcHMyma norsomjenus: 5920 u 5765 cm ?. Pacrsopenve AIBrs BpISsbI- 
. CHJIbHOe YMCHbINeHHe HHTeCHCHBHOCTH HM CMeeHHe B CTOpOHy OombIIHx 
fOT HH3KOUACTOTHOrO MaKcHMyMa Tosocb! C—H (cm. puc. 1). Taxoe xe u3- 
eHHe CTpyKTYpbI moochl C—H fustTusspupa, Kak NOKasasio UccMefoBaHHe 
kTpa pacnimapa KomMseKca 2(C2H;)20-SnCl4, mpoucxosMT mp B3anMojelicT- 
apupa c SnCl4. YmMeubienue HHTeHCHBHOCTH HM CMeteHve B CTOpOHy Oosb- 
{ YaCTOT HH3KOUACTOTHBIX MaAKCHMYMOB OGepTOHHBIX Nosoc C—H Austuso- 
9, a TaKKe JMMeTHIOBOrO ScPHpOB, Kak ObIO ycTaHoByieno panee A. H. 
enuupm u H. Tl. Apocnapckun (°) 1 Ppevimanom (*), ABsIAeTCA XApaKTepHbIM 
3HAKOM B3aHMOJeliCTBUA S*PUpOB C IpOTOHHbIMH KHCOTaMH, OOYCOBJIEHHBIM, 
3HHO, H3MeCHEHHeM BaJIeHTHOrO cocTOAHNA aToMa O 3ipupa B pe3sybTaTe 
a30BaHU OKCOHHeBOrO coesMHeHuA. Takum o6pa3om, HaOwI0JeHHbI Hamu 
TpambHbI aeKT MOATBeEpxXMaeT IICKTPOHOPHI_HBIM XapaKTep AlBrs u 
1, Bo3felicTByIOWHX Ha MOVIeKyJIbI AusTHTS:pHpa MOAoOHO MpoToHy BoLo- 
ABIX KHCJIOT. 
2. B chiekTpe MormomleHHA MeTaHOJIa C paCTBOPeCHHBIM B HEM SnCl, B oOacTu 
OT TepBbIX OOe€PTOHOB BaJIeHTHEIX KOeOaHHli CBASeH O—H u C—H O6pio 
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oOHapyxXeHO TPH MaKCHMyMa HOrJOUeHuA (cm. puc. 2). MaxcuMyMbl y 69 
5950 cm! mpumucaHbl, COOTBETCTBEHHO, OO6e€pTOHHBIM TOJI0caM CBxA3eH O- 
C—H monexya Metanona, atom O KoTopbix oOpasyeT NOHOPHO-akUeNTOp 
cBa3b Cc MosekyoH SnCl,. WWupokaa momoca ¢ MakKCHMYMOM y 6300 cm ? | 
HaJexKUT, OUeBHNO, KoNeOaHHIO O—H M3ObITOUHEIX MoJIeKyJI MeTaHOsa, 
COUMMpOBaHHbIX Apyr C ApyroM BOMOpOMHOK CBA3bIO. CpaBHeHue CO CIeK" 
MeTaHoula, pacTBopeHHoro B CCla (cM. puc. 2), HoKasbIBaeT, YTO MpHcoeAuH 
Mouiekystbt SnCla nonwxKaeT YacTOTy MepBoro OOepTOHa KoNeOaHNA CBASH O 
(7115 cm +) na 170 cm? u moppimiaeT YacTOTy OOepToHa Kome6anua C—H c1 
MeTaHona Ha 70 cm. Uacrora ocHoBHoro KoneOaHua cBa3H C—O meTaH 


ner 1545 


Niponyckanue 


Puc, 2 Pue, 3 


Puc. 2. Cnextpbl mormotienua Meranoa. J — 2%xMa~KHH MeTaHon; 2 — pac- 
TBOp MeTaHoma B CCla; 3 — pacrsop SnCla B mMetaHoue 

Puc. 3. Cnektpbl mpomycKanusa alerona uv pacrsopos AlBrs uSnCl4 B ate- 

toHe. 1] — aueroH, 2—pacrsop AIBrs B aueroHe; 3 — pacrBop SnCla B aneToue 


pacnouowKeHHasa y 1035 cm}, monMxKaeTCA Ip pacTBOopeHHu B MeTaHose S: 
Ha 15—50 cm ?*. 

TakuM O0pa30M, AOHOpHO-akUelTOpHoe B3aHMOelCTBHe MexKLY MoeKy 
SnCla un atomom O metaHoma MoBbIWaeT MpoyHocTh cBi3H C—H wu ocsa6s 
O—H u C—O cpa3u Mosiekyuibl MeTaHoma. AccomMalua MOeKYyJ MeTaHoua 4 
MOCpeACTBO BOJOPOAHBIX CBASEH, COMPOBOXarwllaica, KAK H3BeCTHO, CHJIb! 
CMeleHHeM HM pasMbITHeM Moocbl O—H MetaHosia, He NPHBOAAT K 3aMeTH 
M3MeHeHHIO YacTOTbI cBA3H C—H (cm. pue. 2). B ormmune oT 39TO accomna 
B3aHMOJlelcTBHe MeTaHoa c SnCla BIsbIBAeT SHAYHTeEMbHOe MOBbIMeHHe 4a 
Tb! H—C npu oTHOCHTeIbHO HEOOMbIIOM NOHWKeHHM YacToTH! O—H cBa3u 
TaHola. OuepuHo, atom H rufpoKcnbHok rpynmbl MeTaHosa pH MpHucos 
Henuu SnCla He yuacTByeT HemocpeACTBeHHO BO B3aHMO/JeHCTBHH C NOceLE 
a u3MeHeHHe yacToTb! OH ecrb cmecTBHe B3aHMMOjelicTBHA ATOMa KUCJOT 
rpymnbl OH c 9THM 9IeKTpOHHBIM akiemtopom. HaGsmrojlaemoe 2Ke 3aMeTHOE Hi 
Henne uacToTb! CH BpisBaHo TeM, YTO OOpasyrollascd Mexyty aToMom O 1 
AekynoH SnCla JOHOpHO-akUeNTOpHad CBASb 3HaYHTeNbHO MIpeBbINaeT MO Bi 
YGHHE SHEPrHu BOOpOAHy!O CBHA3b. 

3. IIpu pacrsopenun AlBrg u SnCla B ayeTone Ha6moqaetTca cmemlenue nC 
NOPIOMeHHA aeTOHA M MOABeHHe HOBbIX MAaKCHMYMOB MOrJOMeHHA, UpY 
06€ SJIEKTPOHOPUJbHIE MOJCKYJIbI BbISBIBAIOT CXOJHbIC H3MCHEHHA KONeOaT 


* TouHoe NOOKeHHE TUIOCHI C—O BOSMYINLCHHbIX MOJICKYJI He yaeTca ycTaHo 
H3-2a HaJIOX*KeHHA ToOMocbr C—O n36piTouHbIx MOJICKYJI Me€TaHOJla. 
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PO CHeEKTpa alleToOHa (cM. pyc. 3). BMecTo nomocbi normomenua y 1710 cw? 
CleKTpe auleToHa, MpHvHayviexamel BavleHTHOMy KOeOaHHIO C=O 
33H, B CieKTpe pactBopos AlBrs u SnCla B auerone Ha6mtosatotca Be HH- 
HCHBHbIC NONOchI y 1600 uv 1545 cm}. Tepsas us stax nosoc mpHHagnexKut, 
OBHAHMOMY, KOseOaHHio C=O us6biTOUHIX MONeKys alleTOfia, BOSMYLICHHBIX 
IMAHHEM OOpasOBaBLIHXCA KOMIJICKCOB, KOTOPbIe, KaK H3BeCTHO, HMeIOT GOJIb- 
OH AUNOMbHbI MoMeHT(°). Flonoca norsomenus y 1545 cm 2 TipHlHCaHa HaMH KO- 
eOaHHiO KapOOHMJIbHBIX py MONeKyN alleTOHa, BCTYMMBUINX B JOHOpHO-ak- 
eNTOpHoe BsauMojevctaue c AIBrs umn SnCla. CunbHoe nonmxenue YacTOTEI 


v 0 e 
= 10% | KapOOHHJIbHOH TpyMMbl COOTBETCTBYeT 3HAYNTebHOMY Ocsa6NeHHO 


33H C=O B pesyJIbTaTe CMeIICHHA T-3JIEKTPOHOB K aToMy O mpu OOpasoBaHun 
OOPpAWHAUMOHHOH CBA3H MeK/y erO CBOOOAHbIMH NapaMH 3/IeKTPOHOB H IIeK- 
DOHOUJIbHbIMH areHTaMH. 

TlonyyeHHbIt pesybTaT cormacyetca c fannbimn JI. H. [uropuua (°), 
aOJIOJaBuero NOABeHHe YacTOT B OOsacTH 1500—1600 cm! B KoeGaTenbHbIX 
HEKTpaX BHYTPHKOMIVJICKCHBIX COeCAHHEHHH aleTHaleTOHa H alleTOyKcycHoro 
pupa c aToMamu MetasoB. On cormacyeTca TakxKe c JanHbiMu Kyka, Cycua 
Jepuiaua (’), koroppie oO6Hapyxuau cMemeHue Yactotr C=O aetodeHoua 
eH3O(PeHOHA, COOTBeETCTBeHHO, K 1550 u 1520 cm? B cuHTe3HpOBaHHbIX HMH 
OMIiIeKcax STHX KeTOHOB c AICle u AIBrs. 

4. B uccefoBaHHbIX HaMH chekTpax norsomenua pacTBopos AIBrs B Ho_uc- 
IM MeTHJIe, OeHsOIe H MesHTHsIeHe H SnCl1 B GeH30e He OblIO COHapy2xKeHO 
HAUHTEIbDHbIX H3MCHEHHH YaCTOT OpraHHyecKHX MOseKya. OtTmeTHM, B 4acT- 
OCTH, YTO HAMM He OblIO OOHAPyKeHO 3aMeETHOFO H3MCHEHHA NOJOCb! MepBoro 
SepTOHa BaJIeHTHOTO KONeGaHHa C—H G6eH300a pH pacTBopeHuu B Hem AIBrg u 
SBELECHHH pacTBOpa JaMNOH HakaJHMBaHHA. OTOT pe3syMbTAaT OMpOBepraeT BbIBOL, 
elaHHbIi paHee A. H. Tepenuupm u B. A. Xayeespm (?), koTopbie OObaCHHIIN 
OABJICHHE HHTCHCHBHOTO- MOrOWleHHA B OOMACTH BTOporo OGepTOHa KomeGa- 
AA cBA3H C—H npu ocpemlenun OeH30mbHoro pacTBopa AIBrs cHmbHbIM pac- 
(MpeHHeM Mosmocbl Normomjenin C—H 6exn30na. Ham kaxkeTca, YTO NOABMeHHE 
HTCHCHBHOrO MOrJOWeHHA BSTOH OOMACTH CMeLyeT OObACHHTb CABHTOM JJIHHHO- 
OMHOBOH TpaHHIbl BICKTPOHHOTO CNeKTpa MOrMOWleHHA B OH3Ky!O UHppa- 
pacuyto oOactTb. . 


JleHHurpascKul rocyzapcTBeHHbIM yHHBepcHuTeT Tloerynuso 
3! um. A. A. )Kqanospa 22 III 1956 
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Hornaagn Akagemun nayr CCCP 
1956. Tom 109, Ne 4 


PEOXHMH§ 


UseH-koppecnonjzent AH CCCP O. A. AJIEKHH uw H. 1, MOPHUEBA 
a 


HACbILMEHHOCTb BOJDKCKOH BOJbI KAPBOHATOM KAJIbILNSI 


Hecmotpx Ha TO, 4YTO H3yYeHHe KapOOHATHO-KabUHeBOrO paBHOBeCHA B 
CTBOPaX NPOH3EOAHJIOCh elle B MPOLIJIOM CTOMETHH, HSYUeHHE ero B NPUPOHbIX 
AOEMAX HaYaTO CpaBHHTeMbHO HefaBHo (1~°), Oro Jao OCHOBaHHe TpoBecTH 
eUHAIbHOe HCCICOBAHHe, Pe38YbTaTbl KOTOPOrO NOcMyxKHIH MaTepHaJioM 
A WaHHOM cTaTbH. OOweKTOM u3yyeHHaA Obiia Bonra or ApocnaBasn AO ycTbs. 
yyueHHe STOH peKH MpecTapsiseT, HECOMHEHHO, H MpakTHYecKHH MHTepec 
BASH C CO3AaHHeM Ha Heli NOTHH, MpeBpaljawwluxX e€e€ B KacKafl BOJOXpa- 
JMU. | 
Jlia ucceqopanua cocTOAHNa KapOoHaTHOrO paBHoBecna B Bose Bonru u3y- 
CA P€2KHM KOMMOHEHTOB, BXOAALIMX B KapOOHATHO-KaJIbUMeByWO CHCTeMy: 
2H, HCO;, CO}. [na ppiacheHua HaNHYNA H36bITOUHOTO KOuIMYeCTBAa 


2 Hal PaBHOBeCHbIM COJep2xKaHHeM OMpeyeisnacb arpeccuBHad COez Kak 
MeTOJy C pacTBopeHuem CaCO 3 (°), TaK m pacueTom (7). Pe3ysbTaTHt, 
JIYYeHHbIe COONMH MeTOJaMH, Jabal XOPCLy!O CXCAHMOCTD. ‘ 
Kap6onaTHad WeOUHOCTh OMpeseAMacbh MO pasHOCTH MexKAy OOueH We0U- 
CTbIO H LULEJIOUHOCTbIO, COYCNOBeHHOH cofsepxKaHHeM caObIX HeeTyYHX 
coT. IlocneqHve onpesenasmucb THTpOBaHHeM pacTBopoM NaOH nocue yya- 

Hua HCO3 go HavambHoro pH Bogpi. ; 
CreneHb HacbIIIeHHOCTH BOJbI KapOOHaTOM KaJIbUHA pacCYHTbIBaaCb NYTeM 
ABHE HHA BeIMYHHbI a Ca” Xa CO3, BbIUHCEHHOL M0 pesyIbTaTaM aHasn3a, C Be- 
HH HOH MpOHSBeeHUA AKTHBHOCTeH STHX HOHOB (3,6-107°) c yyeTom Temnepa- 
bl BOI. | 

Tleppaa KoHcTaHTa JuccouMalluu yroubHOH KucNOTHI NpHHATa K,= 4,16x 
'0-7(20°) (8). Bropas Kouctanta K2=3,32-1011(20°) ssata u3 pa6otbi Mexgy- 
DOMHOH OkeaHoOOrMyeckoH KoMuccHH (*). BenwunHa mpousBeyenna aKTHB- 
Teli, HOHOB Cau COs mpuuata paBHoli 3,6-10°°(20°) Ha ocHoBaHuH paGoTsl 
Batteuoepra (2°). 

Mccneqopanua Ha Bore mpoposusuch Ha OOpTy SKCHeAMUMOHHOrO cyqHa 
IPOXHMUYECKOFO HHCTHTYTA BO BPeMA SKCHEAMUHOHHBIX N0e34OK OT pocwaB- 
yo Actpaxauu B cenTsOpe 1953 r., B uione 1954 r. H CeHTAOpe HM OKTAOpe 
4 r. 3umoli (mapT 1954 r.) mpo6bl BosbI OTOMpanucb TOMbKO y ApocnaBlaA, 
gaHu, Cramuurpaya. Jlerom 1954 r. mpo6bt Boyp, momumo Bosru, Opanucb 
14 Han6onee KpyNHbIX MpHToKax. 

CreneHb HacbilleHHocTH Bogb! Bomru Hu ee MpHTOKOB KapOOHATOM KaJIbIHA 
JAZ IMUHbIE CeE30HbI MOXKHO BueTb Ha puce. lI. | 
Bogpi esbix mpuToKoB Bepxueli u Cpequett Bonru Mao MMHepaJM30BaHbl, 
lep2xkaT MOBBIWEHHbIe KOMMYeCTBa OpraHuyecKoro BellecTBa H CO2 H ObIIH, 
CCeyeMbIe Ce3OHbI MOUTH BCe He HaCbINeHbI KAapOOHATOM KaJIbUMsA, TO XO- 
HO corsiacyeTca ¢ IIpHcyTCTBHeM B BOe 3THX HPHTOKOB arpeccuBHoli COz, 
yEJICIACMOM QKCHEPHMeHTaIbHO WH MO pacueTy.. - 
Boye mpaBblx mpuToKos Bepxueli u Cpequeli Bourn otmnyarioTcs 6os1ee BbI- 
OH MHHepau3alvel, MeHbUIMM cCOjlepxKaHweM OpraHuyecKoro BelllecTBa 
(02 B MpOTHBOMOOMKHOCTS JEBbIM IIPHTOKAM, H HaCBILNLeHb! WAH Mepecbilite Hb 
303, YTO TakxKe MOATBepKMaeTCA OTCYTCTBHEM B BOJle STHX MPHTOKOB arpec- 


HOH COs,. . 
g# 803 


Bojbl JICBbIX npuToKos HwxKueli Bosir BO BCe Ce8OHbI TAKKE Hacplllle HbI 
MepecbileHbl KapOOHaTOM KaJIbIMA. 
Boga Bepxuett Bourn BO BCe HCCIIELYEMBbIe C30 HI Oba Hacbliyena Kap 
TOM KaJIbI[HA; MHHAMaJIbHOe HacbilleHHe 6pbI10 B MapTe 1954 r., MAKCHMaJIbHt 
B JI@THIOIO MeXKeHb. 
ata-aC0" Boga Cpequei Boru 
_ Stat0;(¢°) 6bluia HacbiljeHa KapOouHe 
KaJIbIMA B Te Ce3OHbI, B Ki 
pbie BONa comepxKasa arpec 
HyIO COs, T. €. oceHbIo 195 
u 3umoh 1954 r. B octTaab 
Ce3OHbI BOJa Oba HacbilL 
WJIM TepecpiileHa KapOouHe 
KaJIbILMA; MAKCHMaJIbHOe TT 
CbIneHHe HaOOMaJlOcb B | 
TaOpe 1954 r.—B seTHIOWO 
*KEHb. 
| Boga Hwxuel Bosru Bo 
Ce30HbI, KpOMe 3HMbI JO Mé 
1954 r., Oplia HacbilayjeHa U 
pecpityeHa CaCO3; MakcHMé 
Hoe MepecbiljeHHe Obl B | 
TaOpe 1954 r.—B_ eT! 
M@XKeHb (IpeBbILIeHHe HO} 
B 6,64 pa3a). 
ee SuauntTesbHble BeHU 
lepecbilleHHa BobI CaCQs » 
fee Cpoku HHKaIoT B CHJIY pxAya Mput 
43 KOTOPHIX HaHOoee CyIl 
BeHHad — YMCHbILeHHe 
mo elicTBueM (boTocHH’ 
BOMHBIX pacTeHHH HW H3-3a 
eseHua ee B  aTMOC> 
HetpyHo. noycuntats, 
JOCTHrHyToe MaKCHMaJII 
nepecbimeHHe B 6,64 pasa C1 
a9 ae Jy | BO3MO2KHBIM, TIPH OHOM U 
or Acipaxanu KE WOHHOM COCTABe, B pes 
TaTe YMCHbUIeHHA cosepxKa 
COz ot 5,27 xo 0,80 mr/ 
BO3pocuero BCIEACTBHeE 93 
pH or 7,69° 70° 835% 
CneOBaTeIbHO, TOIbK 
Puc. 1. Vsmenenwe acpilennocta Bogbt Bourn 3yMHHM MepHog Boga Boar 
Kap 6ouaTom KaJIbUHA TO JWIHHE PeKH BCceM IIpOTA2Ke HHH He Hacbll 
KapOOHaTOM KaJIbIMA BC 
CTBHE COJepKaHUuA OONbWOrO KONMYeCTBA arpeCcCHBHOH AByOKHCH yrsep 
Heo6xoquMmo OTMeTHTb, 4YTO BOJa Bourn HeOAHOposHa MO cTemeHH Hacbil 
ocTa CaCOg no umpnne peku. Oco6eHHO HarmaqHO BUAHO 9TO Ha yua 
Cpequeit Boru, rye B Bonry BnagaeT HanOombuiee KONMYeCTBO MpuTO 
Y mpaporo Oepera Boga Bourn Gomee HacbiijeHa KapOOHaTOM KasbUMA, 4 
seBoro Oepera. 
QJIEMEHTbI KapOOHATHO-KaIblueBoro paBHOBeCHA MO HaGsO,eHuAM J 
y Toppxoro, KyiOpmiesa u Cranmurpaga mpeTepmeparor u3MeHeHHA B Ted 
cyToK. K noun kouM4ecTBO pacTBopeHHol COz yBemuMBaeTca B CBASH C HIpe 
WlarolluMesd (POTOCHHTeSOM H NOHWxKaeTcHA BemMunHa pH. B pesysprare store 
MCHACTCA H HACbILEHHOCTh BObl KapOOHATOM KaJIbIMA, JOCTHTaA MaKCHN 
J\HeM BO Bp€MH MHHMMaJIbHOrO cojepxKaHHA COs. 


804 


Bike ie 


Cosqapaembie Ha Bosre B OnuxKaittuee Bpema Gonbume BOMOXpaHnHsnuya 
HlecTBeHHO H3MCHAT ee PHAPOXHMHYECKHM PEXKUM: HOHHbIIi CocTaB, pacTBopex- 
le Tasbl, OPlaHHYeCKOe BeINeCTBO, a CIEOBATEIbHO, H COCTOAHMe KapOoHaT- 
M cucTeMbI. Y2Ke celiyvac MOXKHO HaMeCTHTb OCHOBHBIe HallpaBslenua, 10 KOTOPbIM 
J2KHO H3MCHATBCH KapOOHAaTHOe paBHoBecue B Boe Bovrn. 

Saperyupopanve peKu co3syaeT HeOOMbUIOe NOBbINeHHE MH Hepawu3alun 
Abl B MaBOJOUHBIN MepHO MU, HaOc6opoT, NOMMKeHHe MHHepamusalluH B MexKeH- 
IM H 3HMHHH TepHojpl. 

YeeHyenne B BOe cOfepxKaHusA Opranuyeckoro BellecTBa H3-3a ycuuleHus 
ONOTHYECKUX MpOWeccoB B BOMOXpaHMNHMax OTPasHTcH Ha perxkuMe COg. 
ep Kane €€ JICTOM B BOJOXpaHHJIHILe MO CpaBHEHHIO C peKOli AOKHO yMeHb- 
ATBCA, CNOCOOCTBYA YBEMMYEHMIO HacbileHHOCTH BOAbI CaCO3. Becuoti B nep- 
IM Me€pHON, cpasy Mocle BCKpbITHA, CofepxaHHe CO, SyJeT B BOAOXpaHuUUE 
CKOJIbKO BbIINe, YEM B PeKe, a 3aTeM IPH BeCeHHeH LUPKYJAUMN H pasBuTHH 
[aHKTOHa, BEpOATHO, HuDKe. 

Sumoli cogepxanne CO, JounKHO BOspacTH 3a CUeT yBeHYeHHA MuHepasnsa- 
(HW OpraHH4eckoro BeLlecTBa, HO HayIMuHe OO/bUIMX MACC «IeTHEH» BOJbI C Ma- 
IM COJepxKaHHem CO, OMKHO 3aTPYAHATb CO3aHHe MOBHICHHBIX KOJIMUeCTB 
Ds, XAPAKTEPHBIX JIA PPYHTOEBIX BON, MHTAIOUHX PeKH B NoseLHBi nepuog. 
spoaTHee BCerO MpeANOMOXKUTb, ITO B YTOT NepHo cosep2xanne CO, B BOJO- 
AHH JIHIaX BOJMKCKOrO THMa OyeT HECKOMbKO HHKE, YeM ObIIO B BOJe peKH 
) CO3aHHA BOJOXpaHUWJIKI, HW JMUb B KOH 3HMbI IIpH 3anoHeEHHH BOAOXpa- 
AIMIa B OCHOBHOM «3HMHHMH» BOJ4MH MOXKHO OXKHaTb YBeHYeHNA cosep- 
annua COg,. 

ConoctaBiad BIMAHHe OMKHAaeCMOrO H3MCHEHHA HOHHOTO cocTaBa BOJIKCKON 
IbI Ha HacbIWeHHOcTb CaCOg3 c H3MeHeEHHeM CcosepxKaHHA CO,, MOXKHO BUT, 
fO OHH JO H3BeCTHOH CTeNeHH B3AHMHO KOMIeHCHPyioT Apyr Apyra. To no3- 
WIACT CUUTATH, UTO NIPHBEMeHHAaA 3ecb XapakTepucTHKa HacbileHHOcTH CaCOg 
JNKCKOH BOLI B 3HAYHTENMbHOM CTeEMeHH COXpaHUT cBoe 3HaYeHHe H JVIA BObI 
WOKCKHX BOLOXpaHHJIMUL. 

Hamnune 3HayuuTesbHOrO NepecbiuleHHA KapOOHATOM KaJIbUHA BOI HuxKHeH 
OJITH B Je€THEe BPeEMA aslO OCHOBAHHE TIPOBepHTb, OCaKaeTCA JIM H3ObITOU- 
9€ KONHUECTBO KapOOHaTa KaJIbIWA Ha HO peKH. 

Kap6onaTHbIli MaTepvay, 10 aHHbIM MHHepanoruyeckoro aHaH3a mpob 
YYHTOB pa3JIMUHbIX IYHKTOB peKH, OKa3aJICA NpecTaBeHHbIM KpYIIHbIMH 
JIOMKAMH KapOOHaTa, KOKKOJIMTaMH TpeTHYHOrO MH MeIOBorO BOspacta. OT- 
ITCTBHe B IpyHTaX X€MOreHHOTO KapOOHaTa KaJIbIMA aeT OCHOBaHHe Mpes- 
IOMKUTb, YTO, HECMOTPA Ha Oobuoe NepecbieHHne BosbI Bourn KapOoHaTOM 
WIbUHA, X€MOreHHOM cafKH KapOoHaTa KaJIbUMA Ha HO He MpOMCXOMUT. 

Jlia MpopepkKH MpaBYJIbHOCTH STOFO NpeANONOHKEHHA IKCIEPHMEHTAIbHO 
3y4aacb CTAOHMbHOCTh MepecbiM[eHHbIX KapOOHATOM KaJIbILMA BOJDKCKOM BOLbI 

MCKYCCTBEHHBIX paCTBOPOB. 

Uccneqyemaa BOuOKCKad BOsa, NepecbileHHad KapOOHATOM KaJIbIMA Gombe 
MB 5 pa3, Oblia HaNMTa B PepMCTHYHO 3aKpbITHIM CTEKAHHbIM COCy OObeMOM 
) n. Haq nopepxHocTbio BOJbI BCe BpeMA MpOXxosHuN aTMoc(bepHbIH BOsLyX, 
iOupapiuulica BHe 3qaHHa. Boga mepeMelIMBanacb CO CKOpOCTbIO, OJIM3KOM 
BePpTHKaJIbHOMY TepeMelIMBaHHtO BOLL! B Bore. I]po6bl Bosbl oTOMpamncb IPH 
MOU CHPOHOB C MOBepXHOCTH M y Ha cocyfa. OKCHepNMeHT MpoOsoKacA 
5 mec. YxKe B NepBble AH MpOBeJeHUA SKCHepMMeEHTA HaOwOaOCb NOHMAKEHHE 
iHYecTB CO, uv moBbiuenve 3HayeHuit pH. Benmunua pH noppicusacb Jo 8,32, 
) BbimagweHuda CaCO; He HaGmoJanocb. Bo BTOpOl YacTH SKCIepHMeHTAa BOJDK- 
‘aA BOJla ObluIa 3aMeHeHa HCKYCCTBCHHO IIPHFOTOBJICHHbIM PaCTBOPOM C TEM Ke 
ylep*KaHveM TaBHEIX MOHOB, CO, uw pH. OKcnepHMeHT MpoBofMscA B alia- 
HYHBIX ycmoBuax. Ilocne AByXHeebHOrO TNepeMelmMBaHUuA 3HayeHne pH 
BLICH OCH NO 8,5, HO BbITaqeHus CaCOz u3 pacTBopa Takxe He Opii0. Crejo- 
TebHO, HECMOTPA Ha OTCYTCTBHe OpraHH4ecKHX BemlecTB, ocaxjeHun CaCOs 
} BOJIbI HE TIPOWZOLUIIO H, CIC MOBATCJIbHO, UTO B aHHOM CJlyyae OpraHHyecKHe 
IMeCTBA Ha CTaOHbHOCTh pacTBopa He BMAIOT. OcaxeHHsA KapOoHaTa KaJIb- 
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UHH He MpOv30WIO HM Mp BHECeHHM B HCKYCCTBCHHY!0 HW €CTeCTBEHHY!O BO) 
HeOOMbLIHX NOpluH cBexKeocaKeHHOrO KapOoHaTa KaJIbUMA AA YCKOpeHl 
KpHCTaJIH3alun. | 
TakuM O6pa30M, BOJDKCKad BOjla, NepecbIlleHHasn KapOOHaTOM KaJIbI 
NIpHONH3UTeIbHO BD pa3, OU€Hb YCTOMYHBa; B TeYeHHe 2 Mec. 3 Hee He Mpor 
XOMUT OCaxKJeHHA Kap6ouHaTa Kasbuna. TlomamMo opraHHyecKoroO BeLLeCTB 
NpHYHHY yYCTOHYMBOCTH CeyeT UCKaTb B IpHpose CaMUX TlepecbieHHbIX p 
cTBopoB CaCQ3. . 


Tuapoxumuyecknit nHcTHTyT Tlocrynui0 
Axayemuu HayKk CCCP : 8 II 1956 


WMTMPOBAHHAS JIMTEPATYPA 


1H. M. Ctpax‘os, Cos. reom., Ne 18 (1947). 7H. M. Crpaxos; Tp. Vim 
reo. HayK, B. 124, reon. cep. (No 45) (1951); 3H.M.Crpaxos, H.T. Bpogcké 
H Ap., O6pascBanne OcayxKOB B COBpeMeHHbIX BOAOemax, M3g. AH CCCP, M., 1954. 1 Ee 
Tactrax, Tp. ITH,.s. 3 (1936)... ° Tl. M.-Bopoukos, Tp. ITM, s. 33(87) (195) 
6B. A. Epemeu ko, lugpoxumunyeckue matepnaip, 18 (1950). *O. A. Aneku 
Xumuyecknhi anamus eoncywn, JI, 1954. §H. Harned,K.Darid, J. Am. Chem. So 
65, 2030(1943). ® K.Buch, H. W.Harvey, et al., Rapp. et Proc.-Verb., 79 (1985 
1H. Wattenberg, Wissenschaftliche Ergebnisse der Deutchen Atlantischen Exped 
tion auf dem Dampfer «Meteor», 8, Berlin und Leipzig, 1938. 
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Hoxnayer Akagqemun nayr CCCP 
1956. Tom 109, Ni 4 


CEOXHMHA 


¢ 


A. A. BEYC n JI. H. CAKHHA 


O KJIAPKE BEPHJIJIHA B KHCJIbIX MATMATHYECKHX 
MOPOJAX CCCP 


(IT pedcmasrzexo axademuxom J. H. MWlep6axosum 24 I] 1956) 


“Kak u3BecTHO, Bce Ooslee HIM MeHee 3HAYHTebHbIe MecTOpomAeHHA Gepua- 
[A,Ha 3CMHOM Ilape reHeTHYeECKH CBASAHbI C KHCJIbIMH NOpos,amMH rpaHHTHoro 


s. % 
@ LH 
NES 
S 
S88 
SZ) 
Ss 
S80 
Sy 
So 
4 8 12 
Be 


DA Bogewrey 


Puc. 1. Comepxxanne Oepnaaus B rpanntax. (Ilo nax- 

HbIM 200 aHaJIH30B CpeMHHX Mpo6 u OOpasuoB No pa3- 

JIM4HbIM MaccHBam CCCP). Cpeguee cofepxkanue Be 
5-10-4% 


ia, ABIAACb IIPOH3BOXHbIMH TerMaTHTOBbIxX can, a Tak>xKe MOCTMarMaTh- 
CKHX NHEBMATOJINTOBbIX WH FTHAPOTePpMaJib HbIxX oTULenwe HHH rpaHHTHoH MarMbi. 


C weabio H3y4eHHA cofepKaHun 
PHIHA B TrpaHHTousax CCCP u 
IABJICHHA eFo paciipeyesie HHA B pa3- 
YHbIX THMaX TpaHHTOB aBTOpaMH 
icTOAINeH padoTbl B TeyeHHe 1954— 
D0 Ir. OblMO MpoUsBeseHO Uccwe- 
BaHHe Gonee 300 cpeqHHx mpo6* 
96pasoB TpaHHTHbIX NOpok u UX 
HepasiOB H3 pa3H4HbIX HHTpy- 
BHbIX KOMIIJIGEKCOB H pa3JIH4 HbIX 
HoHOB CopetTcKoro Corsa. 

AuanutTuyeckast acTb padorbi 
mia BbinomHeHa JI. HW. Cannon 
JIa6opaTopun MHHepasorvn H reo- 
MMH peKHx 3memeHToB AH CCCP 


Ta6auna 1 
YcnoBuA KOJIMYECTBEHHOFO CieKTpaJIbHOrO 
aHaJlu3a 
& 

oo a a o 

cf Reed od ee 

Copepxanue a é z 5 x 
6epunnua B % 5 ag 9 Be = 
Ex, a SAC) 8 

oe ss 5 9 si 

Sion ey Ao oO 


0,0003—0,003 | 2348,61 | 20 | 41,2 
0,04 —0,03 | 2650,41.} 20 | 1,2 | 10 
0,05 —0,33 | 2494,73 | 10 | 0,5 


m pyKosoyctsom H. B. Jlu3ynoBa mpM NOMOUIM KOMYeCTBEHHOrO CIleKT- 
JbHOTO MeTOfa (MeTOA TpeX STaNO HOB), NOSBONAICHIErO ONpefedATb COMep- 
lHMe OepHUA B UHTepBane KoHNe HTpayHni 0,0003—0,3 (Tad. 1). | 


* CpequHe mpoSbl MO OTebHBIM MACCHBaM HJIM KOMIMIIeKCaM mopo)l COCTABIIANIHCh H3 
—30 cucTreMaTHueCKH OTOOpPaHHbIX YaCTHbIX Mmpoo. 
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CraHflapTbl rOoTOBHJIMCb Ha He coflepKallleM OepHJINA PpaHare, B KOTOpbIH 61 
BBeeH GepHaa (remHogop), cofep Kalu, 10 WaHHbIM XHMHYECKOTO aHaJHe 


14% BeO. 


Pa6ora BbINOIHANacb Ha KBaplleBOM enextporpaje MCTI-22, na miacTHHKax «cme 
panmbuble THM II». Ha ofHOM M1acTHHKe CHAMAJIOCb 30 mpo6 u 3 craHqapta. PoTomeTpHpor 
HHe CNe€KTPOB MpOH3BOAHOCb C yYeTOM OHA MaCTHHKH Ha mukpo@otometpe M®-2, 

Tlpo6bl rpaHHTos, NoKasaBlive Coxepxanwe MeHee 0,0003% Be, mozBepramHcb XH 
YeCKOMY aHaJH3y C HCNOMb3OBaHHeM MOPHHOBOTO (PJIOOPOMETPHYeECKOFO METOAA, NOSBOTAIOUIE 
onpegzentuTb 20 0,00002% Be (ananntuKk C. ®. Pejopuyk). CaenyeT OTMeETHTb, YTO KO! 
POlb CNeKTPaNbHOrO MeTOJa MapaJebHBIMM XHMHYCCKHMH aHaJIM3aMH MOKAa3ai XOPOUI! 
CXOJHMOCTb, NOATBEPHB AOCTOBeEPHOCTh AaHHbIX CNeKTPaJIbHOrO aHaJH3a. 


PesyubTaTbl HCCeOBaHHH MpUuBeeHbI B TaOn. 2. 
Ta6nauna 2 


Conepxkanve GepHHA B KUCJIbIX POpHbIX moposax: CCCP 


—_——$—————————— 


Conepxanue Be B 9% 


Uucao 


Tlopona Pafion 
Pom mpo6 mpefe.IbH. cpenHe 


Buorutossle rpaxHuTbl (pana- 10 Kapenua 0,0002— | 0,000 
KHBH H Jp.) 0,0004 
Buorutosbie HW poropooOmaH- 12 Yxpanua — o6sbegunen. } 0,0002— | 0,000 
KOBbI€ TpaHHTbl Mpo6bl MO pa3JIHYHbIM, KOM- 0, 0006 , 
nuiekcaM | 
BuoTutosble rpaHHTbl 15 Tysa 0,0001— | 0,000 
0, 0006 | 
BuotTutopble wv ABYyCJIOAHbIC 10 Kaska3 0,0002— | 0,000 
rpaHuTel 0,0007 
To xe 20] Ypan 0,0002— | 0,000 
0,0014 
BxHoTuTosble,  ABYCJIOAAHbIC 20 IIpumopbe — o6 be HHEH. 0,0002— | 0,000 
HW MYCKOBHTOBbIe TpaHHTbl Mpo6bl no pAxy MaccCHBOB 0,0010 
To xe 13 Aatati — o6benHHeH. mpo-| 0,0002— |} 0,000 
6bl 10 pay MaccHBoB 0,0025 
ae 15 Llentp. Kasaxcran—o6n- | 0,0002— 0,000 
efHHeH. mpoObr mo pagy |. 00,0014 
MaCCHBOB 
wee 37 Boct. 3a6afikanbe — o6b- | 0,0002— | 0,000 
e€HHeH. Npo6bl no pxAyzy mac- 0,0016 | 
CHBOB | 
Cpennee aa OnoTHTOBLIx | 130 — 0,0001— | 0,000 
rpaHuTos (puc. 1) 0,0013 | 9 
CpemHee 2A ByCsIOAAHBIX 40 — 0,0002— | 0,000 
WH MYCKOBHTOBbIX TpaHHTOB 0,0017 | 
(puc. 1) | 
CpenHee Jus rpaHutop CCCP | 200 — 0,0002— 0,000 
0,0032 | 
Kucubie adpdy3HBHble NOpoAbI 20 M3 pasHbIx patoHoB — 0,000 
(cmecb) 
[panntst B mpeneiax Oepwu- 42 O6pernnen. mpodsr gaa | 0,0003— | 0,000 
JIOHOCHBIX TerMaTHTOBbIX Novel 7 MacCHBOB 0,0014 
[pasuTbl B mpefenax pa3sBy- 30: O6venuHeH. npo6s gaa | 0,0002— | 0,000 
THA MHEBMATOJIHTO-rHApoTep- 8 maccuBoB 0, 0025 | 
Ma@JIbHBIX MECTOPOXKACHHH OGe- 
PHA 


Hlanuple Ta6n. 2 usOcTpHpyloT cymlecTBeHHoe pasmuune B coylep2Ka HE 
OepHIJIUAB pasM4HBIX perHonax CCCP, xopouio yBasbiBalolleeca c MeTavOreH 
YECKUMH OCOCCHHOCTAMH KOHKPeTHBIX FeOXHMHYCCKHX MPOBMHUMH, pacnomar 
fOllMXCH B ipefeax STHX perHOHOB. XapakTepHO TakxKe 3aMeTHOe HakoneH 
OepHJJIMs B MYCKOBHTCOJepKaMx palMax rpaHHTOB, MosBepruuxca B TK 
AJM HHOM CTeMeHH MHEBMAaTONMTHYeCKOH MepepaGoTKe c yuyacruem OH 4 | 
B To Ke BpeMA CJIeLyeT OTMETHTD, UTO HErMaTHTOHOCHbIe HHTPY3HBLI, C KOTOPBIN 
CBASAHbI OepHJWICOep%KallMe MerMAaTHTOBbIe NOWA, OObIMHO He oTMMUATOT 
3AMETHO TIOBBILUC HHbIM Cpe HAM COep2%KaHnem Oepuiua. MyckosntTcoxep Kalli 
808 : 


Ta6mauuna 3 
Pacnpefenenne 6epHi1HA B MHHepasax r'paHHToB 


Il 
eee ‘ate en a, Mecronaxouwgenne * aie saeue 
A Ee oe ee Ce en ee ony agen ey ar 
‘panuT OHOTHTOBBI KpynHosepHucTHIi BocrouHoe 0,0002 
43 3TOTO rpaHHta: Sa6alixaspe 
{Inarnoksa3 0,0005 
MukpoksHH ? 0,0004 
Ksapr <0, 00002 
Buorut . 0,00010 
‘panuT 6uoTuTOBHI NnopdupoBuyzREi LlenrpambHoe 0,0008 
H3 9TOrO rpaHuTa: oaGaRiame 0.0007 
[lonesoi wnat 7 ; 
Kpapu 0, 00002 
TeMHOMBeTHbI€ MHHepasbl (OHOTHT, po- 
roBasd OOMaHKa) Ypan 0,0032 
‘paHHT MyCKOBHTOBBIii 0,0014 
H3 9TOrO rpaHHTa: pe 
[lonesoH wnat (raBHbim o6pasom 0,00002 
arHOKJ1a3) 
Ksapy 0,0050 
Myckosut 3a6alikaube, 0,0004 
spenHee gua 10 mpo6 6uoTuToBbIx, [By- YCCP 
OAAHbIX H MYCKOBHTOBbIX rpaHHTOB: 
Kap : 0, 00002 
Tloneppie winaTbl 0,00035 
MyckosuT, 6uoTHT, poropad o6MaHKa : 0,0016 


WWM, XapakTepw3yrollveca HakonseHveM OepHJINA, B STHX HHTPY3MBHbIX 
MIIIeKcaX OObINHO 3a4HHMAaIOT MOJYHHEHHOe Noo Kee. 

TlomyyeHHoe Hamu cpeqHee cofepxanue (Kmapk) OepHNHA AIA KHCIbIX N0- 
a CCCP, 0,0005%, HecKObKO peBbiliaeT 3HAYCHUA Kapka KUCJbIX NOpod, 
BejeHHple B. M. Tonpazumugtom 0,00036% (®) u E. B. Canyennom 


8 


Ss 


YuCNa AHANUIOE 
8 
Ss 


7 tie 


er RT ay” LIS ho 
be ——- Be 


Npouexnm orm obiue2o 
NIpouenln om obtyeco 
YUCIA AHANUIA 


Ss 
S 


Puc. 2 Puc. 3 


¢. 2. CofepxKanve Oepnsana B OMOTHTOBHIX rpaHuTax (mo ZaHHbIM 130 anaH30B cpeqHAXx 
mpo6 u o6pasio0B mo pa3smu4HbIM MaccuBam CCCP). Cpegnee cogepxanne Be 4-10-4% 


>. 3. Cosep2Kanne SepunuA B ABYCAIOLAHDIX H MYCKOBHTOBHIX rpanuTax (no aHHbIM 40 ana- 
30B CpeHHX Mpo6 u OOpasyoB No pasH4yHbIM MaccuBam CCCP u KHP). Cpeguee cogep2kanne 
Be 9-10-4% 


)003°/, (4). OgHako cJleqyeT OTMeTHTb, 4TO 9TH HcCIeqoBaTeH He 
UTHIBAJIH BOSMOXKHOCTh CYIIeCTBeEHHO OTMMYHOrO cofsepxKabhua OepKHA 
DAaSJIMYHBIX (alluAX TpaHHTOB B pefesaxX pa3HbIX pervOHOB H OrpaHH4n- 
Cb JIA BbIBOMa KJlapKa HeCKOJIbKHMH JlecATKaMM OOpaslloB. 

O6pamasacb kK BoNpocy oO pacnpeyeneHuu OepHMA CpeqH MHHepaJoB, Cla- 
OMX PpaHHTHble NOpospl, csleyeT OTMETHTh, YTO PaBHaA CTO YaCTb CBA3aHA 
2Cb C MOJEBbIMH WMATaMH, COCTABAIONLUMM OCHOBHY!0 Maccy nopospl. B To xe 
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BpeMA HanOouee BLICOKHe KOHUEHTpPalM OepHJNIAA XapakTepHbl AIA TEM HOUB 
HbIX MHHepaJiOB rTpaHHTOB UH OCOOEHHO JIA MYCKOBHTA, YTO. HarIAAHO MpeAcré 
meHo B Tad. 3. : «inc Sues cece 

@akT orpaHwyeHHOrO pacces HUA OepHIMA B MpOkyKTax riaBHOH cTay 
KpHCTasH3aluu rTpaHHTHOH MarMbl BefeT K €rO HaKOMJIe HHIO B MpOykTax KOH 
HOW KpHCTaWwIN3alNH — NerMaTHTaxX HW MHEBMaTOJIHTAaX, YTO HrpaeT CYMLeCTBE 
HYIO pOJlb B OOpa30BaHHH GOepHJIMeBbIX MeCTOpOr*KeHuH. 


Jla6opatopua MuHepanornH WH TeOXHMHM PeAKHX SCMCHTOB . Moctynnso 
Akxayemuu nayk CCCP 23 IT 1956 


WUTUPOBAHHAA JIMTEPATYPA 
, JAH, 90, No 3 (1953). 2A. A. Beye, Teoxumua, Ne 1 (195 


c 
2eB. umuMugt, KK. K. Ilerepe, C6opH. crateH no pefkKHM 3J1eMeHTé 
Visn. AH CCCP, 1938. 4E. B. Sandell, Geochim. et Cosmochim. Acta, 2 (41952) 
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Jloknxaan Akayemun HayrK CCCP 
1956. Tom 109, Ne 4 


PEOXHMH fl 


JI. C. BOPOAHH 


# 


© PACNPOCTPAHEHHH BEPHJWJINS B XHBHHCKOM LWIEJIOUHOM 
ACCHBE H O KJIAPKE BEPHJIJIVA B HE®EJIMHOBbIX CHEHUTAX 


(ITpedcmasaeno axademukom J. H. lep6axosum 26 1 1956) 


H3yuan pacnpoctpanenue CepHanuA B pasHUHEIX U3BeEPKeHHBIX Nopomax, 
| M. Ponbawmugr u K.K. Tetepe mpnuan k BbiBoly 0 3aMeTHOM Hakone HHH 
OO SIEMEHTa B rpaHNTax HM He*eJIMHOBbIX .cHeHHTax. (7). CpeqHee coslep2Ka Hue 
2O B HebeHHOBBIX CHEHHTAX CocTaznseT, HOB. M. Tonbgzwmugty u K. K. Me- 
pey, 0,01 (0,0036% Be), uro Jun Takoro pegKoro anementa, Kak Be, aBusner- 
|BeCbMa BbICOKOM BeHYHHOH. B cBaA3H C OTCYTCTBHEM B JIHTepaType KakHx- 
(OO Apyrux cBefeHnl O cpeqHem cofep2xKaHHH OepHUA B U3BepKeHHbIX MOpo- 
X, JanHpie B. M. Ponbauimuyta uw K. K. Merepca apasiotca uv B HacTostlee Bpe- 
| OCHOBOH Asa OOmleH reoxXHuMHYecKOH XapakTepHCcTHKH OepHanua (4). B uHe- 
BHO OnyOMKOBaHHOH ctatbe A. A. Beyca u C. H. ®exopuyk mpuBexeHbl aH- 
l€ O KjlapKax OepHJJIMA B pa3HUHbIX THMaX TpaHHTHbIX MerMaTuToB (}). 
H JlaHHbIeC MOKA3bIBaIOT, YTO cOsepxKaHHe OepHsNNA ake B NPOMbIWIeHHO- 
TepecHbIX OepHJJIOHOCHEIX MerMaTHTax OObIYHO He MpeBbuuaeT 0,02—O0,03%. 
3YJIbTaTbI JleTaIbHOrO .NeTporpaduyeckoro H3yYeHHA pa3sJIMYHbIX MaCCHBOB 
(beJIH HORBIX CHCHHTOB CBHJeCTEJIbCTBYIOT Tak?Ke O TOM, YTO MHHepaubl Oepus- 
A KOHUCHTPHPYIOTCA He B CaMHX HedeHHOBbIX CHE HHTAX, a B Oosee NO3AHHX 
Pas0BaHHAX (MerMaTHTbl, THAPOTePMaJIbHbIC HJIH HHbIe XHVJIbHbIC BbIeJIeHHA), 
HeETHUCCKH CBA3AHHbIX C WeMOUHOH MarMOH. OObem 9THX TO3AHHX OOpa3z0Ba- 
H HeECOH3MepuMO MaJl N10 cpaBHeHHio C OObeEMOM HX MaTepHHCKHX NOpok — 
penMHOBbIX CHEHHTOB, B KOTOPbIX COOCTBeHHbIe OepHJHeBbIe MHHepaJibl | 
AKTHYCCKH OTCYTCTBYIOT. B cBA3H C 9THM BO3HHKAeT BONPOC eHCTBHTebHO 

He*beJIMHOEbI€ CHEHHTbI XAPAKTEPH3YIOTCA TakKOH OObWOH FeMMYHHOU cpel- 
rO cojlepxKaHua Cepia, Kak 9TO Obllo ycTaHoBeHO ToubyuMHyTOM? 
Ye H3 JaHHbIX, NPHBeeHHBIX B pa6ote B. M. PonbaAwmusta un K.K. Ilerepca, 
yeT, UTO B 3HAUMTEMbHOM YaCTH aHAaH3MPOBaPWUXCA UMM COpasuoB Hee- 
HOBBIX CHeHHTOB (9 u3 16) cogepxaHne BeO ue npespimaeT 0,001 %. Kpome 
ro, B uHCcIO 16 aHaJIN3HpOBaBIUNXCA COpasuoB Hapsy C THMMYHbIMH pa3Ho- 
IMH HedeUHOBLIX CHEHHTOB BXOJAT MOPOMbl, OTHOCHMBIe K IleNOUHOH ra6- 
OUHOl rpynne —niionuT, ny3uTaHnT (*?) Hn NpeAcTaBralouue COCO BeCbMa 
WKHe THMbI NOpog (nexpo3ut). Bce sTO roBOpHT O HeECOXOAMMOCTH yTOUHeEHHA 
HHBIX TobIUMMATA TyTeM ONpeseneHuA cosepxKaHHA OepHJIMA B CpeHHX 
o6aX THMHUHbIX pasHocTel HedbesIMHOBbIX CHEHHTOB. 

Ilpv usyyeHuu aBTOpoM mopoy uw NermMaTHToB XuOMHCKOrO WeNnOUHOrO MaC- 
3a Obll MpOUsBeseH COop COpasuoB He*eMMHOBbIX CHCHHTOB H3 pa3SJHMUHbIX 
ACTKOB BCeX NeTporpaduyeckHx 30H MaccuBa. 3 sTHx OOpa3suoB OblIM NpH- 
rOBJICHbI CpeqHHe Mpoobi Aa 90 yyacTKop MaccuBa. Ha cofepxKanne OepHsnA 
IM [1poahanusupoBaHbl Tpynnogble Mpo6L!, CocTaBMeHHbIe U3 cpeHAX Mmpoo, 
CTAB AIOULUX TY WIM UHYyIO NeTporpaduyeckyio 30Hy MaccuBa. Onpesjesie nue 
jep2KaHHA OepHINA NpOMSBORMIMOCh HYTeM KOMMYECTBEHHOFO CHEKTpasb HOFO 
ayii3a lO MeTOAy, paspaboTanHHomy B JlaOopaTopuu MuHepaoruu HW reOXHMHA 
{kux guemeuTos AH CCCP (anamutux JI. UW. Canna). 

Bcero 6bli0 MpoaHkanusHpoBaHo 6 mpo6, MpefcTaBsstollHx BCe IaBHbIe 
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neTporpadwyeckve 30HbI XWOMHCKOrO MaCCHBa. V3 npwpegqeHHbix B TaOd. 
JaHHBIX cylekyeT, ITO CpeqHee comepxKaHne OepHIVINA B XHOHHCKOM leO4HO 
MaccHBe, He mpespnuaet 0,00006—0,007%. IIpu stom o6pataeT Ha ce6a BHI 
MaHue TOT (pakT, UTQ pasHUHbIe THI He(eJIM HOBbIX CH€HHTOB MaCCHBa Mpa 
THUECKH MO cOfepxKaHHIO CepHsIHA He OTMMUAIOTCA Apyr OT Apyra. 


Ta6auna 1 


Conepxkanve Be B noposax XuOuHcKoro MaccuBa 


Mnouyaab Conep2ka- 
pacnp: cTpa- Uncsio Hue Be 
Has panne nMOopofbl HeHuaA cpeQHux B rpynno- 
B MaccHBe, poo BOH .mpo6e, 
% Bec. %-105 
oe a ge Ae ee ee 
TpaxuTounHbit xuOHHUT | 45 22 8 
HopmavibHbifi XHOHHUT . f by) 6 
CpemHesepHucThI He@e- 

JIMHOBbIM CHCHHT .. . sal bp 14 7 
PHCuOppHTs.. 2 estes 10 12 6 
Oosuur Ps he Sas el- 34 25 6 
Uommt-ypTtuT .... . 4 Ls 5 


* Cpequad npo6a ufiomuT-ypTHTos ropbl IOxKcnop. 


XuOuucKHi MaccHB, KaK H3BeCTHO, ABJIAe€TCA OMHHM H3 KpynHeHWHXx Ma: 
CHBOB He@e@JIMHOBbIX CH€HHTOB. Pa3HOCTH He(peIMHOBbIX CH€HHTOB, XapakTe 
Hble JI STOO MACCMBa, BCTpedaloTca H B Apyrux pahoHax pasBUuTHA Wleo4 
nopog ((Oxuasa Hopserua, Tpennangua, Tloptyranua u ap.). Yuntbipan da 
pe3KO MOHW>KeHHOrO cogepxKaHHA SepuimHA B XHOHHCKOM MaCCHBe NO CpaBH 
HHIO C KJIapKOM OepHJJIMA, YCTAHOBJICHHBIM JIA HecbeJIMHOBbIX CH€HATOB Pom 
IIMHATOM, IpHXOMHTCA JONMYCTUTb, YTO B pAe ONM3KHX MO COCTaBy MaCCHBG 
He(eJIMHOBbIX CHeHHTOB cpefHee cosepsKanne CepHHA AOWKHO MpeBblula 
0,01%. Batom cayuae B YHCMO NOpo_ooOpasyrwouwlNxX MHHepasoB icone 
CHEHUTOB JOJDKHbI BXOLUTb COOCTBEHHO GOepHIHeBbIe MH HepaJbl, HIM COsep RK) 
Hue OepHJIJIHA B TAKUX PNABHIX MOPOROOOpasyiouluX MHHepasax, Kak HeesH! 
MHKPOKJIMH, STHPHH, WeNOUHad pOoroBad OOMAHKA, AOJMKHO JOCTHTaTh JecaTH 
Aone MpoueHTa, YTO KaxKeTca, Malo BeposTHbIM. TlosTOMy MO%KHO BbICKa3a} 
mpeqnoo*Kenve, YTO JabHbie TonbAWMHATAa O pacmpocTpaHeHuH Sepa BH 
(PeEJIMHOBbIX CHCHHTAX SABJIAIOTCA SaBbILCHHbIMH HM TpeOyloT yTOWHeHHA. 


Jla6opatopuA MHHepanorHH H TeOXHMHH PeAKHX 9JIeEMCHTOB Toctynnso 
AxagemuH Hayk CCCP 21 1956 


UMTHPOBAHHAS JINTEPATYPA 


+A. A. Beye, C. H. ®exopuyx, JAH, 104, No 1 (1955). 2? B. M. Tous: 
uwMu AT, K.K. Terepe, C6opu. crareit no reoxumuu peakux siemenTos, 1938. 3 A. | 
3aBapuuknu ii, Uspepxennpie ropxpienopogn, 1955. 4 K. Rankoma,Th. Saham 
Geochemistry, 1950. 
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: Tornage Aragemun uwayx CCCP 
1956. Tom 109, Ne 4 


PEOXHMHA 


3. K. TEPJIHHY, Jf. K. JIEBCKHA u Jl. H. ADAHACbEBA 


O HAXOMKAEHHH Ar®® B MHHEPAJIAX, COXEP)KAUINX KAJINA 
(IT pedcmasazexno axademukom A. A. Toakanosvim 380 1 1£56) 


Hsyuaa H380TONHbIN COCTaB aproHa, BbI,eeCHHOrO H3 pa3JIMUHbIX KaJIHeBbIX 
AMHepasiOB, Mbl OOHapyKHJIM, YTO OTHOWeHHe H30TONOB Ar®*/Ar*8 B 9ToM curly- 
lae COBeplWeHHO Apyroe, 4eM AIA BOsAyUIHOrO aproHa. M3o0TonHce cmemleHHe 
BIJIO OCOCCHHO BeJMKO JIA aprona, BbIJeMeHHOrO H3 ApeBHHX MUHepaos, B TO 
3PEMA KaK JIA OONbIWHHCTBA MOJIOJbIX MHHepaJIOB STO ABIeEHHe He OGHapy- 
KHBaJIOCb. 

Hs0Tonnble onpeyesenna OblwiH CeaHbl Ha Macc-cneKTpometpe MC-2M. 
A3sMepaeMad HHTCHCHBHOCTh Oba HEBEIHKAa HW COCTABJIAIa B PasJIMUHbIX OMbITAX 
3a BLIVETOM (pOHa S—15 MB TIpH OwMOKe NpH- 
opa B | MB. HekorTopble H3MOMyYeHHbIX HAMH = pr? py 5-197? 

[aHHbIX NIpHBeeHbI B Tad. |. 

Uro6bl yocTOBepHTbcH B TOM, TO Ha- 
IOJaeMOe HaMH H30TOMHOe cMelleHHe He 
sbISBAHO KaKOH-sIMOO HETOUHOCTHIO, MbI Mpo- 
3EPHIH paOoTy NpHOopa- Ha HCKyCCTBeEHHOH 
MeCH KPHNTOHa C BOSJYWIHBIM aproHoM. 
JTHOCHTEJIb Hoe cofepxKanue Ar®® B 9TOH cMecH 
bIVIO MOMOGpaHO TaKHM X%Ke, Kak HB mpobax 
‘a3a, BbIJIeJeHHbIX H3 ApeBHHX MHHepasos. 
faiijenHoe oTHOWIeHHe OKa3am0cb paBHbmM 5. Puc. 1 
ITOT ONbIT OKOHYATEIIBHO yOesus Hac B TOM, 

TO oTHoeHHe Ar®*/Ar** B aproHe, H3BIeUeHHOM 43 JpeBHAX MHHepasoB, HHoe, 
[eM JIA BO3YIWHOTO aproHa. 

CnenyeT HanloMHHTb, uTo eme B 1953 r, H. T. @nemmunr u T. I. Tog, 
1B 1954 r. T.B. Berepua noka3asm, uro oTHomenve Ar®*/Ar?® B aproue, 
{ZBJIGCUCHHOM H3 YPpaHOBbIX MHHepaJoB, BapbupyerT oT 1,69 yo 5,18, B To 
3peMA KaK JIA BO3AYWIHOTO aproHa 9TO OTHOIeHHe cocTaBmaeT 5,35. OTH 
IBTOPbI CUHTaIH, YTO OTKMOHeHHe oTHOWeHHA Ar?*/Ar3® ot. BosyzyuIHoro 
3 MHHepasiax Cc OOJIbUIMM COjjepKaHHeM ypaHa BbI3BaHO peaKIHAMH C a-4a- 
THUaMH HM HelitpoHaMH. B KayecTBe HaHOovlee BePOATHbIX OHH BbIBHHYJH 
eLyIollve peakilHH, NpHBOAWMe K OOpasoBaHuio Ar*®; » 


ay 68 WEEK 


Bt Bo 
4. C135 (a, p) Ar’; 2. C135 (a, 2) K3°> Ar®; 3, Kl (n, «) C18 Are 
Pp 


Mb! pelulHsH MpOBepuTb, He BbI3BaHO JIM OOHapy2XXeHHOe HaMH H30TOMHOe 
MeleHve Ar*/Ar®8 B KaJIHeBbIX MHHepaJiaX BbIIeMPHBeeHHbIMH s1JjepHbIMH 
JeakUHAMH. C 93TOH WebIO CHayada ObINO H3YYeHO HeCKOJIbKO OfHOBOSpact- 
{bIX MHHepaJiOB C pa3JIMUHbIM coyepxKaHHem xXvopa, OnbiITbl MoKasaJIv, YTO 
commuectBo Ar?® He 3aBHCHT OT COJep2xKaHHA XJIOpa, a NOIsTOMYy H30bITOUHOe 
‘ojepxkanve Ar®8 B SsTHX MHHepayaxX He MO2KeT ObITb CBASAHO C AJePHbIMH 
yeCAKUHAMH «-yacTuy c Cl, 

UrToObl MpOBepHTb BO3MOXHOCTH OGorallleHuA KaJIHeBbIX MHHepasoBn A 
sa cuer peakunH Ké4!(n, «), Oblmo HCCJIeAOBaHO HECKOJbKO CWO, KOTOPbIe 
{aXOJHJIMCb B KOHTAKTe C yPaHOBbIMH MHHepaJlaMH C MOMeHTa HX OOpa3z0Ba- 

813 


r38 


Hua. STH CMObI MOABeprasmcb Oosiee HHTCHCHBHOMY HeHTPpOHHOMYy o6uyy 
HHIO 3a CUeT HefiTpOHOB JeseHHA ypaHa M &-peaKIMH, OAHaKO, Kak MOKé 
3aul OMIT, B.3THX CuOaX B CpeAHeEM COJepxKUTCAH TakOe Ke KOJHUYECT 
po Ar’, kak H B MYHepaslax, KOTOpbie He HaXxOfMJIMCb B KOHTAKTe C YP 
HOBbIMH pyaMH. TakHM OOpa30M, H3 HalwMX JaHHbIxX CJleqyeT, YTO HakOTMI 
uve Ar’8 B KaJIHeBbIX MHHepasiaxX He CBA3aHO TakxKe C AJepHOH peakilue 


B- 
(nya) Glee Ar 
on ) Ta6auna ft 


x x x a x x is 
23 ssler |b fa, | «| =| £ | #5, | st] 212 
ag Hanmenopanue Be 2s ex | bes yi rf 25 3.2 ibs & 3 | 
=3 OQ m Ph. iE ie < < < Sax Sax] M |e 
Bosay wb apron é 5,39 
85 | Tpanut 1620| 218 | 0,016] 0,007 | 0,0075| 0,0032| 2,3 | 0,004 | 6,8 | 2,2 [8,4 
206 | Cmoza 2060 |1310 | 0,075} 0,033 | 0,0058] 0,0025| 2,3 | 0,019 | 32 8,34 /3,9 
212 : 1780 | 645 | 0,013] 0,015 | 0,002 | 0,0024} 0,8 | 0,013 | 22 5,28 |4,2° 
183 ; 2230 |1000 | 0,080] 0,040 | 0,008 | 0,0040] 2,4 | 0,025 | 42,5 | 5,73 |7,4 
334 t 1830 | 900 | 0,013] 0,026 | 0,0044 | 0,0029] 0,5 | 0,024 | 41,0 | 7,0 [5,6 
712 : 1090 | 550 | 0,032 | 0,016 | 0,0058| 0.0029) 2,0 | 0,010 | 17,0 | 9,0 4,9 
109 | Ppanur 490 | 85,5] 0,004 | 0,002 | 0,0045] 0,002 | 2,2 | 0,0012] 2,4 | 3,85 0,55) 
167 | Caona 316 | 53 | 0,007] 0,0015] 0,013 | 0,003 | 4,6 | 0,0002) 0,34 | 4,02 0,09) 
76 < 110 | 26,7] 0,009 |-0,0017| 0,034 | 0,0065| 5,26 :a3 — | 4,95 4 
145 ; 100| 34 | 0,009} 0,c016] 0,026 | 0,0045] 5,7 ~ — | 7,58 | 
Cunppan 190 | 424 | 0,019) 0.0076} 0,0045]0,0018]} 2,5 | 0,004 | 6,8 {50,90 0,48 


4 e 
MoxHO MpeqnonoKuTb, ITO HamMuNe Ar?® B KaJIMeBbIX MMHepasax CBA 


3aHO C pacnayoM youromwKuBylero H30mepa K%8, mpucyrcTBylollero B KaJ 
B OUCHb MaJIbIX KOIMNeCTBaX. Ecm 9TO mpe_nosox%*KeHve MpaBHJbHO, T 


ar® a ars ) 
aw ¥ Care) T=776-10°n | 
40 | 
05 f 2 mapa sem 

Puc. 2 Puc. 3 | 


KommuecTBo Ar®’, HaliqeHHoe B 'KaJIHeBbIX MHHepatax OHOrO BOspactTa 
JOMKHO ObITh NPONOPUNOHaTbHO COsepxKaHHlO KaJHA B HUX. Kak MOH 
BHJeTb H3 JaHHbIX, MpMBeseHHbIX Ha pwc. 1, Takad 3aBHCHMOCTb JelcTBH- 
TeJbHO WMeeTcsH: cofeprKanne Ar’* B OOuleM pacTeT C yBeHYeHHeEM KOJINYe- 
cTBa KaJlMad B MUHepasax. 

Jia OKOHUATebHOH MpoBepKH Hallero MpesNOOKeHUA MbI peulMJn 
H3y4UHTb 3aABHCHMOCTb cofepxKanna Ar®® B KamHeBbIX MHHepallax OT BO3pacTa. 
CreqoBasio O%KUNaTb, YTO oTHOWeHHe Ars8/K OyyeT YBeMHUMBATbCA C BO3- 
pacTOM MHHepala SKCIOHeCHILMaJIbHO. 

TlomyyeHHble pe3yJIbTaTbI puBeyeHbl Ha pwc. 2. Bo Bce Jannble OblJa 
BBeyeHa NompaBka Ha cCofepxKannHe aproHa BO3,yWIHOrO MponcxoxXfenug, 
KOTOPOe PaCCUMTHIBAOCh TO KOsMUecTBy Ars’, V3 puc. 2 BUAHO, aro OTHO- 
menue Ar’8/K v3sMeHaeTcH c Bo3pacroM m0 HeKOTOPpOH KPHBo. Pas6poc 
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K BbI3BaH OWHMOKOH Olbira, KOTOpan foxofusa fo 30%. TIpu nomomu 
ya HaHMeHbIUMX KBapaTOB OblJia HaliqeHa 9KCNOHeHUHaIbHan 3aBHCH- 
‘b, KOTOpad syle BCero COrmacoBalaCcb C 3KCMEPHMeHTAJIbHbIMH jJlaH- 
M. QTa 3aBHCHMOCTb BbIparKaeTca CJle/yIOULUM ypaBHennem: 


= = ]- 10710 (¢0,9-10" °F __ 1); (1) 

BpemMa B rogqax, A=0,9-10°° rom 4K38 = 1-1071° r/r Kanna. 

JlorapupmMupya Bbipaxkenve (1), Mbl nodyyaeM ypaBHeHHe, JIHHeiHOe 
38 


rT 4 
ICHTEJIbHO lg Taio +1) Hu Bpemenu t. OSro’ ypaBHenve u300paxKeHo 


pHuecKH Ha prc. 3. Syecb Ke HaHeCeHbI H SKCMeEPHMeHTaJIbHbIe aHHBbIe. 
_ BHAHO, OT/e@JIbHbIe TOUKH pacnoOslaraloTcH Ha MpAMOH HIM BOIM3H ee. 
PesioMHpy BCe H3JIOXKeHHOe, cueqyeT CUYHTaTb, 4TO HakonweHve Ar*® 
AJIMEBbIX MHHepadax JyuWe Bcero OObACHHAeTCA paciaqoM JOJIrOKUBYWLero 
Mepa K%8, mpvcyrcrsyloliero B KaiMH B KomMYecTBe 1-107 r/r. Kou- 
iTa pacllajja 9TOro H30Mepa paBHa mpHMepHo 9-107 rog7t. 


OopaTopHa TeonorHH WoKeMOpHa Nocrynusio 
Axkayflemuu HayK CCCP . 23 I 1956 


~ 


UMTHPOBAHHASA JIMTEPATYPA 


tw. H. Flemming, H. G. Thode, Phys. Rev., 90, 857 (1953). *G. W. 
therill, Phys. Rev., 96, 679 (1954). 
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Jlokxnaagm AxKkagzemun HnaykK CCCP 
1956. Tom 109, Ni 4 


BHOXHMH 31 


A. A. TMPOKO®bEB u A. M. COBOJIEB 


IPEBPAWEHH S| ®OChOPHbIX COEAHHEHMH B CO3PEBAIOLIHX 
CEMEHAX JIbHA 


(IT pedcmasaeno akademukom A. JI. Kypcanoseam 8 V 1956) 


WunamMuka HeKOTOpbIX rpynt cociopHEIxX coequHeHHH B rpopactaromux 
SPeBarOulHX CEMeHAaX Pa3JIHUHbIX pacTeHHH Oblia uccmeqoBana JI. A. Vpauo- 
ru B. K. Sanecckun (1,). OfHako Kak B YKa3aHHbIX, Tak H B MOCeYIOULHX 
OTaX He Halle] JOMKHOPO OCBeIeHHA BOTpOc O MpeBpalleHHAX B CeMeHax 
IMpHOH Tpylubl (pocpopHbIxX coeqHHeHHH, BKWOUAIOUIAX B ce6a (poccopHbIe 
Pbl yrieBOlOB H TpHO3, MakpospruyeckHe choctbopHble coeqMHeHHA Tua 
HOSHHTpH- u Wuocdop HpIx KucIoT (AT® uw AJT®) u Ap.* Tompko B oryenb- 
< uccieqopannax (°,4) Cc OeKOBbIMH H KpaXMaJIMCTbIMH CeMeHaMH mIpo- 
HICH yueT cocopa JaHHOW dpakuHH. 
OnpejeeHHbIli HHTepec Mors ObI MpeAcTaBIATb JaHHble 10 cocTaBy u AUHa- 
ce (pocoOpHbIX SPHpPOB B CO3peBalOWHX CeMeHaX MaCJIHUHbIX pacTeHHll 
3A3H C COBPEMCHHBIMH I1peCTaBJICHHAMH O posH cpocdopa B OnocHHTese 2XUpa 
» 
lia Toro uToObl NOWYHHTS MpescTaBleHHe O XapakTepe H3MeHEHHA OTJeIb- 
x (ppakUH (oc*op HbIX COeJHHEHHH B COSpeBarIOUlNX CeEMeHAaX JIbHa H UX KOp- 
IAIIMH C HHTCHCHBHOCTbIO *%KHPOOCOpasoBaTeJbHOrO Mpowecca, MbI BHaYase 
BENIN H3SyGeHHe JHHAMUKH pasJIHUHbIx PpakuWHh (pocsopa B CBA3H C %KUpPOHa- 
lieHHem. Pa6oTa NpoBosNacb C MaCJIHUHbIM JIbHOM ByxapcKknuh 32. Pacrenusa 
JaLMBaIMCb Ha OMbITHOM yyuacTKe Mucruryra (JlenuncKue Tops, Mocnsa). 
MAHKa, Ha KOTOPOH MIpOBOMNOCh BbIpalluBaHHe pacTeHHi, yoOpssacb 
953 r. cynepdbocdaTom u3 pacueta 60 xr P2O; Ha | ra, a B 1954 r.— cmecbio 
K (u3 pacueta, coorgetcrBeHHo, 30, 60 u 45 xr JelicrByroulero Hayasa Ha | ra). 
O6bI KOpoboueK (m0 300—500 mT.) 6panncb B yTpeHHHe yacbl, B 1953 r. Ha 
17, 26, 36 u 47, aw 1954 r. — na 9, 15 uw 53 AHH Nocne Havana WBeTeHHA 
TeHHH. CemeHa (pHKCHpOBasIMCcb B alimapate Koxa, BbICYIJMBaJIHCb Ip TeM- 
yatype -|-60° u xpaHusmHcb B BakyyMe B TeMHoTe. 7Kup B CeMeHax ompeyeman- 
pecbpakTometpuuecku (*), HeopraHHyueckHi cpoctbop — no metoqgy Pucke — 
\6apoy. : 
@MpakwUHOHHpoBaHHe KHCOTHOpacTBOpuMOrO (pocopa Ha HeopraHHyecKHll 
pop u *PUTHH, C OHO CTOPOHBI, u (ppakiu1o (Poc(opHBIX Sc*pupoB, Cc Apyrou, 
sBoUuOch 10 A. JI. Kypcanosy (*). Pocdop cocdaTrHAoB onpejemaCH Kak 
Muli cboctbop coeqMHeHHH, IKCTparHpyeMbIX H3 CyxXOH HaBeCKH Oe3BO/HbIM 
IpOM H aOcoJIoTHBIM cuMpToM. TleHTo3sbI onpeyenauch m0 MeiiGaym (7°). 
Kak BuyHO v3 Ta6n. 1, cofepxanue HeopraHHyeckoro (ocpopa B popMupylo- 
xcs ceMeHax B TeyeHHe BCero Mporecca KUpoOOpasoBaHHnA HeBeHKO. Cofep- 
Hue MMOMAHOrO HU HYyKseoMpoTeHAHOrO toctpopa HaHOoslee BbICOKO B CaMBIX 
1OMbIX CeEMeHAX HW MO Mepe cospeBaHUA MocseAHHX HeyKMOHHO nagaer. Jlan- 
e 10 AHHaMukKe (pocthOMHMONAOB HW HYKJICOMpOTeHJOB MOMHOCTbIO CorsmacytoT- 
C pe3yIbTATaMH JIpyrux uccMeOBaTeNeH, paOoTaBLIHX C CCEMCHAMH Pa3JIMTHbIX 


* B nocsemyioulem M30x%KeHHH YyKa3aHHad rpynma ocopublx coeAMHeHHH YyCuOBHO 
sHauaeTcA Kak (bpakiHA ocdopHbrx sPupos. 
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(POHNOUAOB MW HY KJeOMpOTeHAOB B COSpeBaIOUlMX CeEMeHAaX, MOBHAHMOMY, CBASa 
C OOULHM BO3paCTHBIM COCTOAHHeM CeMAH, a He c yyacTHeM STHX rpynn doch 
HbIX COCAMHEHH B CHHTese 2KHpa. 


pactenuit (7,3). [losromy MoxkHO MpeqnolaraTb, YTO NOOOHbIe U3MeHEHHA 


T4602 Wilda 


Jimnamuka MocopHblx cOemMHeHUNH B COSpeBalOIHX CeMeHaX JbHa 
(onbiT 1953 rs) 


Conepx, Conepx. @ochop B % OT o6urero 

*KHpa RB % o6mero 
@aspl cmesocTH CeMAH Ha a6c.- cbocdopa Heop- u- 

cyx. Bec |B %wa 26c.-| pany, | 9PUpoB dutuna |CenkoB | younos 

cemMaH cyX. Bec 

Mowounas 7,9 0,41 23,4 | 21,4 |cnegnr| 37,2 | 18,0 
3enenaa 20,5 0,45 | 41,4 | 30,0 | 41,6 | 29,0 | 18,0 
PaHHsia #KesTaA 4A 3 0,48 6,2 9,8 | 43,2 | 26,8 | 14,0 
Nlo3qHan wesltas 45,8 0,48 9,7 5e 5 I Cr oO: LOR al med 
Tlomnaa 45,8 0,4 10,1 4,07 2)"60¥a SI19), 7 G7 


Jlanupie TaO. 1 cBHAeTebCTBYIOT B MOJIb3yY TOUKH 3peHHA, COrIacHO KOTOp: 
(buTHHY B C€MeHaX MIpHMMCbIBAeTCA pOsb 3anqcHoro BemectTBa (1',1*). M3 npup 
JI@HHbIX JaAHHbIX BUJHO Tak2Ke, TO, HECMOTpA Ha HeEKOTOPOe 3aNa3qbiBaHHe 
yaa O6pasoBaHusd (pPHTHHa B CeEMeHaX M0 CpaBHEHHIO C CHHTeSOM 2KUpa, Xape 
Tep HaKOMJIeHHA STHX BEWECTB OYCHb CXO*K. ITO NOAYEPKUBAeT, C OMHOU CTOP 
HbI, pOb (PHTHHa Kak 3allacHoro ocopcosepxKalllerO BeMeCTBa U, C Apyro 
HaBOJMT Ha MbICIb O HaJIM4YHH ONpeeJIeHHOM CBA3H MeXKy HaKOMJIeEHHeM CUT 
Ha HW OOpa30BaHHeM 2%upa. BO3MOxKHO, YTO PUTHH OOpasyeTcA BCIeEACTBHE 9 
3HMaTHYeCKOrO MepeHoca docopa c tocopHMpOBaHHbIX NpOyKTOB Ha UH 
3HT, a yrIepOAHbIM OcTaTOK SpPHpoB MpeBpailaeTcA B Kup. Ha BO3sMOMKHY 
COMNPpAXKEHHOCTh MpOueccoB CHHTe3a (UTHHA HW KpaXMaJla B CO3PeBarIOMHX ¢ 
MeHax mlWeHHUb! yKasbiBaioT JI. A. Syep u B. VW. Tlopyuukora (°). 

TakHM O6pa30M HMerOUHeCH B HaCTOAMee BPeEMA JaHHbIe CBUJETEIbCTBY! 
O TOM, 4TO B C€MeHax pacTeHHi OOpasoBaHve (PHTHHA MOX*KeT ObITH COMpmKE 
C HaKOMJI€HHeM Pa3JIMUHbIX 3allaCHbIX BelecTB ceMeHH. UTO xe KacaeTca dpa 
mun cboctbop HbIX SPHpPOB, TO JHHAMHKAa STHX COeAHHEHHH B CO3peBalOlNX ceM 
HaX JIbHa HMeeT CBOIO CICUMPHKY, BbIPaXKarollylocA B TOM, YTO MAKCHMaJIbH 
HakonsleHue (hOCPOpHbIX S*UPOB HaGsioMaeTCA HE B CaMbIX MOJIOJbIX CeMeH: 
(MomOUHaA CHeOCTb), a IpHypOvyeHO K NepHoOLy HHTEHCHBHOTO »xHpOObpas3oR 
HHA (3eneHad cnenocTb). B stor nepHog Ppakunsa cocopHEIX StPUpoB no coye 
*KaHHIO (Pocopa MpeBOCXOAUT Bce Apyrue dpakuHH. OToT takT npefctapasae 
KaK HaM KaKeTCH, HHTeEPpeC H ABJIACTCA KOCBEHHBIM JOKa3aTeJIbCTBOM BaxkH 
pomH cocopHblIx 3spupoOB B CHHTe3se *Kupa. 

Jl npeqBapHTeNbHOrO H3yYeHHA MpHposL cbocsopHLIX SstbupoB Hamu GE 
MpHM€HEH METO (PpakKUMOHHPOBaHNA, OCHOBAHHbIM Ha pa3sHYHOH pacTBOpuM 
CTH OapHeBblx cole OpraHHYecKUX KHCOTHOPACTBOpHMBIX (ocwbopHbIX Coes 
HeHHH B Bose u cnupTe npy pH 8,2 (3%). 


Ta6auna 2 
uvwamuxa HEKOTOpHIX dpakun mocdhopa B cospeBalolNlNX CeMeHaX sbHA (ompir 1954 r 


Pochop B % or o6wero 


Conepx. Ee 
@aspl cnenocru eee hoekens ochopxEtx ecbupos 
Ce€MAH Ha a6c.- B% Ha a6c.- Heop- Ba-He- 

cyx, Bec cyX. Bec ranuy, | PUTHHA) pcei pacts., Ba-pacrs., | Ba-pacr 
ceMaAH ceMAH bpakuun| cnupto- CI pTO= GHEPTO 
pacts, | Hepacrs. pactR 
Monou naa 2,62 0,90 34,24 | 1,30 |:16,28 6,13 3 “ 6,36 
3enenaa 20; 44 0,55 |16,10] 4,21 }26,.88| 12789 | 10/80 319 
TlonHaa 44,04 0,64 11,71 | 46,24 | 4,03 | cnenn 1,48 2.55) 
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M3 mpupefennbix B Ta6n. 2 WaHHbIX BHO, UTO xapakTep H3MeHeHHA (ppak - 
i coctpopHbIX S(PHpOB B CospeBalolmlMX CeMeHaX vIbHa B onBITe 1954 r. bin 
Ke, UTO HW B OMbITe 1953 r., HecMOTpA Ha pa3sJIRUHIe ycuOBHA NMTAaHHA 
TeHul. B oOoux ciyyaix nepHok HHTeHCHBHOTO 2%UpooopasoBaHHA coBnan 
BEMYEHHEM ()pakUHH CocPopHbIxX spPupos. 
IIpu 3TOM KaveCTBeHHbIii COcTaB (ppaKUHH TakxKe u3MeHssICH. B chase Mow0Y - 
[ CHeJIOCTH, B N€pHoO, Kora Kup B CeMeHax elle MOUTH OTCyTCTByeT, 60h 
A UaCTb Pochopa BO PpakunH (ocsopHbIX sPupoB MpescraBseHa coeuEHE- 
IMH, CapHEBbIC COJIM KOTOPbIX paCTBOpHMbI B Bose u cnupTe. B nepnoy xe 
fEHCHBHOTO XKUPOHAKOMJIeHHA 3TA Tpynna PocopHbix coequHeHHH HaxouT- 
8 MAHUMYME H OCHOBHAs Macca (pOC*POp HbIX COeAHHEHHH NpeycTaBena Bellect- 
IM, BXOJAIMMMMH B Be Apyrue dpakuuH — «OapHiinepacTBopuMyl, cHHupTo- 
TBOPpHMYlo» H «CNMpTOHepacTBOpHMyW, OapHlipacTBOpuMyto». 
B neppyio (pakuuio, cormacnho YmOpeliry (1%), BxoqsaT: Heoprannueckuii 
pop, dpyktTosogudocat, ATO, AN, 8-coctbormumepuHoBan  KuCMOTA 
S-(poctpormoKoHaT. Bo Bropyio — «<OapulipacrBopumyw,  crupToHepacrTso- 
Ay!o» (ppakUMIO BXOAAT TeKCO3O0- H NeHTOsoocaThl, aqeHuNOBaA KUCOTA 
OcPOSHOJMHMpOBHHOrpayHaa KucoTa. Uo xe KacaeTen «GapHlipacTBopumon, 
[PTOPaCTBOpHMOl» (bpakUHH, TO ee COCTaB OCTaeTCH elle BeECbMa ca60 H3y- 
(HBIM. 
CnefyeT OTMeTHTb, 4TO yKa3aHHad Kulaccudpukallua (poccbopHprx spnpow 
ma paspaOoTaHa YmOpelitOM NpHMeHHTeJbHO K 2KHBOTHBIM COBEKTAM, pHyeM 
| aBTOp OTMe¥aeT, YTO y paCTeHHH COCTaB BBIeNepeYHCNeHHbIX cpakunli 
KeT ObITb HHbIM. 
Cojlep2kaHHe (poc(pop HBIX CoeqHHeHHH BCeX TpeX yKa3a HHBIX (ppakUHli B 3peubIX 
eHaX OUYCHb HesHayHTebHO. JlanbHehmee HccMeqOBaHHe NOKa3a0, 4TO 
[bua YaCTb (Pocop HbIX COeAHHEHHH, HakalJMBalollNxcA BO PpakunHu oc- 
)HBIX S(PHPOB B CeMeHAaX JIbHa Ha (haze 3eNeHOH cnemOCcTH, MmpecTaBnena 
HOTU ApOIHSyeMbIMH KHCJIOTOH coequHeHHaMH. Oguako B | dpaKkwnu Obw10 
lapy2K€HO HEKOTOPOe KOJHYECTBO (Oc*opHbIxX CoeAHHEHHH, OTIVEMIAIOUIMX 
pop nocae 7 MHH. ruypomusa c1 A HCI. Mocdop sTHx coequneHHH cocTaBsA- 
12% of Bcero oprannueckoro cbocopa AaHHOH dpakunu. YcranopseHHnpil 
‘T CJIYKHJI YKa3aHHeM Ha BO3MOXKHOe MpPHCYTCTBHeE B WaHHOM' (pakUHH Ma- 
OpruyecKHXx (pocopHIX coeqnHeHHH Tuna AT® uv AJT® (?*). Ognaxo mpo- 
TH Oonee TOUHCE KOMHYeCTEEHHOe ONpeyeneHue AT® u ALD B I dhpakunn 
f He yJlaslOCb BBHJy HCKJIOUMTeIbHO BbICOKOrO COJepxXaHHA MeHTO3 BO: 
AKUHAX (POC*POPHBIX SPHpoOB. 
Takum o6pa30M, ObIH NOATBeEpKAeCHbI JaHHble O HeMPHMeHHMOCTH MeTO/\a 
Opelita AA onpeyenenna AT® u AJM B pactutenbHbIx TKaHAX ("). ! 
Hamu O6bla cyemaHa mombitkKa xpomaTorpaduyeckoro pasyeneHua cocdop- 
X coeMHeHHH, BXONANuX BO (:bpakuHIo cocopHbIx s:pupoB ceMAH JIbHa 
3a 3eneHOol cnemocru). C sTOH Webio Obl HCHbITaH pA pacTBOpHTesen: 
WJIOBbILA CHupT—amMuak (yd. B. 0,928) — Boga (80: 12,5: 27,5), OyTunO- 
1 CHUpT —9THOBbIi cnupT —amMmuak (25% BOJHbIH pacTBop) — Bola 
:36: 10:24), orunauetaT — yKcycHadt KucoTa —Boga (30: 10 : 30), 
JIOBbI CIupT — yKcycHaad KucoTa — Boga (80: 0,8 : 16). 
Typos cboccopHbix scbupoB Ha Oymare HW UX NpOABMeHHe MpOBOAMNCCh 
Eaujypcxomy u Axcebposy (7). : 
CuejlyeT OTMETHTb, YTO HH OHH W3 yKa3aHHbIX pacTBOpHTeseH HE OKaszaJics 
TOHBIM JIA YOBMETBOPHTeNbHOTO pasfeeHHA (hocopHbIxX coesHHeHHH, 
ep2Kallluxca B ucceyeMom OOnexKTe. B IeOUHbIX PaCTBOPHTeNAX, a TAKHKE 
pacTEOputTese 9ITHMAleTAaT — yKCyCHaH KMCMOTa — BOfa OCYUICCTBJIANOCb 
OJIbHO ObiCcTpoe BH2xKeHHe (poc*opcosep2xKallHX BeMeCTB, OMHAKO BBULY O1M3- 
. BemMUHH Ry STHX COCMMHEHHH pa3sqemeHHA UX HE MPOMCXOAMO. 
Ojuako yKa3aHHble IleOUHbIe pacTBOpHTeNM, OCOOeHHO CMecb, Cofep Kallas 
HJIOBbIH HW STHJIOBbI CHUpPTbl, OKASaIHCb YAOOHHIMM JIA OTAeNeHHA aeHH- 
IX MIpPOHSBOAHEIX. Tlomp3syacb MOCMeZHHM pacTBOpHTeseM, YAaslOCb MOKa- 
b Hanwune B <OapHiinepacTBopuMoli» pakuMH aeHosnHAnocop Hou 
10* 89 


Kucnotel. Cnekyer, 0MHAKO, TOsuepkKHYyTb, YTO COMepxaHne AJ[® no cpaBHeur 
c jipyrumn cociopcofepxkaltMMH coe {HHH AMH Obll0 OFeHb Maso. IIpumen 
Hue CMeCH CIIMpT—YyKCyCHad KHCIOTAa—BOa NaBadlO HECKOJbKO JIYALIHE Pesy 
TaTbl, XOTA H B 9TQM CilyYae paseneHHe He Obli0 nomHbIM. Ilomb3yxicb 31% 
CM€CbIO pacTBOpHTeeH, yasOCb MOKa3aTb HaJIMYHe BO paki (poccpop HE 
xpHpoB 0 Kpalineii Mepe 5 opraHHyecKHX oc(opHbIx COeAMHEHHH, a 
WMpOBaTb KOTOpble MOKa He yasocb. IIpuMeHeHHe aHHHHOBOW H OeHsHu 
Bolt mpo6 (1°) c Wesbio HAeHTHpUKAlHH Ha XpOMATOrpaMMaX YIJIeEBOMHbIX KOM 
HEHTOB 3(PHPOB MOKa3sa0 OTCYTCTBHE FOKO30-6-cpocdata H opynroso-O-Hoca 
C Apyrolt cropoubl, oTcyTcTBHe CBOOOLHOL HW CBA3aHHOH (ppyKTOSb! BO (paki 
(boc*opHbIX SPHPOB CBHJETeEMbCTBOBAIO 06 OTCYTCTBUM cbpyKTosoqudocdata 
BaKHOLO IpOMexKYTOUHOrO NpOyKTa IPH PIMKOMTHYECKOM pacnaye eae 
He Opi O6HapyxxeH Takxe BO I] (pakUMH WIMpOKO paclipOcTpaHeHHbIM B KUB 
HBIX H MHKpOOHOsOrHYeCKU xX OObEKTAaX TsOKO30-1 -cpocda’r. 
_ OrcytcerBue Bo :pakuHH coctopHbIX spPupoB rekcoso0*ocpaToB MOsBOMA: 
IPC IMOMORKUTb, YTO B UCCeLyeMOM HaMH OOBEKTE (CeMeHA JIbHa —SeJIeHast CF 
JOCTb) IPHCYTCTBY1OT (hoctpopHJMPOBaHHble—MpOAYKTb! PIMKOJAMTHYECKOLO pa 
aja yriesoqos. B cBi3M c 3THM HaMH ObIIO NpoBeseHO onpejene nue Pocorw 
uepHHOBOM KHCOTHI 10 MeTogy Memkosoli u AnekcaxnHon (7°). Bpio ycTaHc 
HeHO, 4To (poctorsMuepHHoBax KHCOTAa B | (PpakItMH, MOBUAMMOMY, OTCYTCTE 
er. Onpeflesenue «- vu 8-raumepodociaToB, HaJIM4He KOTOPbIX B TKAHAX, Xapa 
TEPHSYIOWMXCA WHTECHCHBHBIM CHHT€3OM 2KUpa, MpeACTaBJIAOCh BepOATHBI 
TaKKe He JalO TOJOMRKUTEIbUBIX Pe3YJbTATOB. : 
TakuM oOpa3om, OObWad YacTb OpraHHyeckux KHCJOTHOpacTBOpHME 
boctop HbIX CoeAHHeEHHU, IPHCyTCTBYIOUIMX B CeMeHaX JIbHa B NepHO HHTEHCE 
HO WAyulero 2KupooOpasoBaHnA, UpecTaBseHa He reKco3so- nu ranwepodocda’ 
MH, @ KaKHMH-TO HHbIMH, BO3MOXKHO Ooslee crellHasH3HpOBaHHBIMH Ha Ty 
MIpeBpauleHHA YTIeEBOLOB B XHpbl, coesMHeHHAMH. MyenTudukallua 9TUX Gh 
cbopcofepKalluX BELeCTB JOJKHa ObITb IpeMeTOM CielHaJb HbIX HCCJIEOBAa HE 


Uncrutyt dusnonornu pacrexuli um. K. A. Tumupsasesa Ilocrynu10 ) 
Axagzemuu nayk CCCP 3 V 1956 | 
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XHMHYECKAA TEXHOJIOTH A 
Jl. WH. KAPAKHH » 0. M. MAPPYJIMC 


B OBPASOBAHHH MYJWIHTA B HEOBbINHOM JWI HEPO ®OPME 


(ITpedcmasaeno axademuxom H, B. Beaoswim 11 I 1956) 


IIpu Harpepanun kaowuHa, Kak H3BeCTHO, OOpasyetca MyUT (3Al203-2SiO2) 
Bue TOHYAHINMX HWPOMOYeK WIM Y/WIMHEHHO-NpH3MaTHYeCKHX KPHCTAJIOB. 
IMH HaOJOfaJICA MYJIWINT B HEOObIMHOH Jus Hero cbopMe — B BHe H30MeTpH4- 
IX 3€peH H KOPOTKONPH3MaTHYeCKHX KPHCTAaJJIOB. 

Mys1ut Tako dopMbl Obit OCOHapy2xKeH B Ge306x%KUrOBbIX KUpnuyax (?), 
fOTOBJICHHbIX H3 TO0%*KCKOrO KaomMHa (100%), curyxKHBUIHX B TeyeHHe 
) TOjla B KpbIlKaX HarpeBaTe/IbHbIX KOOAUeB pH Temnepatype 1400—1450°. 
[plH4Y STOT MOMBeprasicA BOSeHCTBHIO OKHCJOB Kese3a, JIETAIMX B BHe 
aJIMHbl C NOBEpXHOCTH MeTaJa, H pesKO CMeHe TemnepaTypbl NpH 3arpy3Ke 
BbITpy3ke cJA0. 

B nmpouecce clyKObl B KHpMHYax COpasoBaHCb 30HbI: HaHMeHee H3MeHeH- 
A, Tlepexofquaa Hu padoyan. Ha nopepxHocTH nmoceqvei HaOmOJanacb o1lta- 
BaHHad «KOpOUKAa» TOJMIHHOH 1 —2 MM. Ma30BbIii COCTaB ONHCbIBAeMOrO. KHpnH- 
nmpHBeyeH B Taos. |. 


Ta6auuna ft 


@Ma30BblH cocTaB 6e3062%KHFOBOTO KaOJIHHOBOrO KHpihya mocse cayKO6Bl 


Cccrasp % 
TomuiHuHa, re . MYJJIAT 
punto- 
Sona User mane KpucTooas-| Kpuctan- |CTEKO- 
Ne au amueckoe | BHAH- |y3omerpuy -| ureap- . 
Bell. Ben: Hbiti gar bik 
Jaumenee a 
3MeHeHHad | bevosarbltt 200 2—3 = 95—97 — 1—2 
epexojHan| Byposatpii | 18—30 1 | caeqpi* 80—85 15—20 — 
Pa6douaa TemuHocepblit 6-—8 cule tbl J 45—50 50=—50 — 
Kopouka Uepupiii 2—2,5 |} — — — |60—65}) 35—40 |} 1—2 


* Cnenmpr— 1%. 


Haumenee H3MeHeEHHan 30HA COCTOHT H3 KPHMNTOKPHCTaJVJIHYeCKOPO BelllecTBa 
He3HauvTeIbHOrO KOIHYeCTBa KBaplla. Tonyaiwue, pa3sIMYHMble NO] MHKPO- 
OTl0M, HPOJIOUKH MYJIJIHTa IpHypOveHbI K CTeHKaM Op. 

B mepexofHou, a B elle OO/IbIIeM KOMHYeCTBE B pa6ouelt 30He Hadmojaer- 
| MYJIHT He B OObIGHOM visi Hero (popMe, a B BUC HSOMETPHUHbIX 3epeH (*,%) 
agzmepom oT | yo 15 p nw u3peyKa B BU KOPOTKONPH3MaTHYECKHX KPHCTAIJOB 
M. puc. 1). [loxasaTemm npesOMJeHHA MyJHTa HeNOCTOSHHbI M YBeJHYMBAaIOT- 
[ MO Mepe MpHOMKeHNA K OWWIaKOBaHHO KopouKe: Ng — oT 1,660 jo 1,682, 
or 1,652 go 1,675, N,or 1,648 yo 1,670, Ng—N,or 0,012 jo 0,015,°: 

B waKkopoli «KOpouKe» KOJMUeCCTBO MYJIJIMTAa HeCKOJIbKO YMeHbILAeTCH 
M. Ta6n. 1), a MOKasaTeEIH MpeOMMeHHA HECKOJIbKO NOBbIMAIOTCA: JO Ng= 
- 1,690, Nm=1,680 u N p= 1,675. [naBuyto Maccy KOopOuKH COCTaBJIAeT OCCUBET- 

$21 
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Hoe HW GypoBaToe CTEKMOBHANOE BEM[eCTBO, MOKA3ATEIb IPECOMICHHA KOTOPC 
Kone6netca oT 1,540 yo 1,552. CrekmoBuHoe BeleCTBO OTC bHbIMH 3aJIMBa 
IpOHUKaeT BrlyOb OrHeylopa, BCJeAcTBHe Yero oOpa3yloTcA H30JIMpOBaHH 
yuacTku (cM. puc, 2), CoCTOAIMe 3 «H3OMeTpHUHOrO» MyJIJIHTa, OKPy2KeHH 
CTCKJIOBHHBIM BeIeCTBOM. B mocsleqHeEM HHOra BUAHbI BbIJeeHHA HTOJbYa’ 
rO «BTOPHUHOrO» MYJWIHTa C HOpMaJIbHbIMM TOKa3aTeAMH  MpeJIOMJIEHI 
Mysu1MT STOT BbIJeMAJICA WS CTEKMOBHAHOTO BellecTBa pH OCTbIBAHHM OFHeYT 
pa BclecTBHe HapyuleHHA PaBHOBeCHOH (asl. 5 

Vis pa6oueli 30Hbi MyTeM pacTBopeHHA B NaBuKOBOH KucuoTe (1 : 1) BBIAeN 
HepacTBOpHMbIa ocTaTOK B KosMyecTBe 53,12%. Ilo JaHHbIM XHMMYeCKCH Jat 
patTopuu OH cocTonT u3 28,07% SiO2, 69,55% AleOg u 2,46% FesOs, T. e. Ips 
CTaBAAeT CO6OIO MYJIJIUT, B COCTaB KOTOPOrO B KOJIHYCCTBE 2.46% BxoguT Feel 

VisyueHuue HepacTBopuHMoro ocTaTKa MO] MHKPOCKONOM NoKasaJio, 4TO- 
COCTOHT H3 H30MeTpHUHbIX 3epeH, pexKe KOPOTKONPH3MaTHYeCCKUX KPHCTAdIUh 
Myanuta. [lokagaTem IpesOMsJIeHHA ero MOBbIIMeHHbIe HW HEMOCTOAHHBIe HM H3h 
HsloTca B mpenénax: Ng or 1,665 Jo 1,682, Nm or 1,652 qo 1,670 u N p OT 1,6 
AO. £,6€5. 


Ta6nuna , 


’ 


Xumuyeckuit cocTtaB B % 


O6reKtT SiO. wires Feg0, | FeO | CaO | MgO] RO Il. u.0.] Cym 

BesoOKuroBpli KHpmnHy a ae | 
mo cayKOnt . , . .| 56,36) 38,63 NAS: 0,60 | 0,45. | 0565/3296 sai 
To Ke Tocae cayx*Opl, 

“Ma JIOOHSMeHeEHHaA 

SSOHA*. 614 aS soe | 56,80} 40,40 11,06} 0527 |.0,40 | 0530" |) OF 800) 0720s sae, 
To Ke, HIakOBad KO- . q 

POUKa ss fe ce 48621) 139828 8, 675115 308 Pi0S42 0 40 ee zo = 100, 


OnpegeneHHasd MeTOJOM CKJIOHEHHA KOHYCOB OFHeyMOpHOCTh H3OMeTPHU! 
rO MYJIJIMTa HECKOJIbKO NOHWKeHHasd u cocTaBsiseT 1770°, B TO BpeMA K 
MOMbYaTOFO, OlpeeIeHHOrO TEM Ke MeTOAOM H B TeX Ke ycNoBHAX, 1801 

IloppimeHHble NoKasaTesIH NpeIOMIeHHA WH NOHWKeHHaA oOrHeymopHoc 
MYJIIMTAa BbISbIBaHbI TEM, YTO YaCTb OKHCH aJIIOMHHHA B HEM H3OMOpdHO 3aMell 
Ha OKHCbIO 2Keuesa (%). 

Pentrehorpaduyeckoe uccieqoBanne, BbITONHeHHOe B. A. CyxapescKun | 
metofy IIpecrowa, moka3biBaeT, YTO MeXKIMJIOCKOCTHOe paccTOAHHe Jia mac 
KocTw (610) y «3epHucToroy MyslmuTa paBHo 1,879 A, a y uronmpyaroro 1,866 | 
Yeemnuenue. coctapsert 0,11% (morpeuHocTb onpeyenenus 0,017%). Stu uces 
HOBAHUA TORTBEpAawoT Halll BHIBOA, YTO B MYJIJIHTe HEGOMbIUOe KOJHYECTBO t 
Hos Al®* w3omopdpHo 3amemeno Fe?*, | 

Takow 2e «H3OMeTpHUHOM» PopMbl MyJIIHT OOpasoBasicA H B KUpMHya 
M3POTOBJICHHBIX H3 OrHeyNOpHOH TIMHbI HW CYKHBIUHX B TAKUX %*Ke yCOBUsF 
KaK WM ONMCaHHbIM HaMM Kupmuy. CneqopaTeibHO, HCXOHbIM MaTepnan (cbIp! 
He ABJIACTCH NPHYHHOM BOSHAKHOBECHMA MYJIIMTa B HEOOBIMHOH Jud Hero cpopn 
OueBuAHO, NpHyMHO OOpasoBaHus OMHCaHHOrO MYJWIMTa ABJIAIOTCA TOV 
YCHOBUA CJTY2KOBI. i 

Kak yxe ykasbiBalOCb, MaKCHMaJIbHaa TeMMepatypa cay2KObl orHeymo 
Oba 1450°. IIpu stot Temnepatype, KOTOpad 3HaYNTebHO HYDKe TemnepatTy 
iwlaBieHuA MywmuTa (1810°), He Moro Mpoucxo_MTb onaBIeHHA MrombUAT 
KPUCTaJJIOB My AMTa HW OOpasoBaHHnA 3a CueT STOO OKpyrsbIxX 3epeH. IIpu crys 
orheynopa OH NoBeprasica MHOPOKpaTHO pesKOH CMeHe TemMepaTypHl, «p. 
PHIXABLUCHY KPHCTAJIMYCCKYIO PEIETKY MYJWIiITa B TEUEHHE TIpOMOKHTEIb HC 
epemenu (1,5 roga). ITO Moro cnoco6cTBOBaTb TPpOHHKHOBeHMIO B peel 
MYJIMTa OKHCJIOB 2Kele3a, OCeaBLUIMX Ha OrHeyNop B Bue MbVIH. | 
Hammuve B MYyJWIHTe OKHCNOB x%KeNe3sa ABMIOCH, NOBHJHMOMYy, TIpHunti 
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Pue. 4 Puce. 2 


Pue. 1. SepHa — «H30MeTpHUHEIIiy MyHT. CBeT0-cepoe — CTeKJIOBHAHCE BelllecTBO C BbIese- 
HHAMH HTObuaTOrO MysuTa. 280%. Hukonn | 
Puc. 2. Temuo-cepbie yuacTKH—CKOMNJIeHHA «H3OMeETPHYHOFOy MyJIJIUTAa. CBeTJIO-cepoe — cTeKJI0- 
BHAHOe BelljecTBO C BbIJeJeHHAMH HTObuaTOrO MyauTa. BenoBatbile 3epHa — KBapu. 80. 
Huxouan |: 


OE Oe eC el gh fe re a Yee ete ey 


aSOBAHHS HSOMETPHUHBIX KpHcTamoB. M3BecTHo (7,3), yro mpHMecu, BBe 
IHble laxKe B HeOO/LINOM KONHYeCTBE, pe3KO H3MeHAIOT (bopMy KpH- 
JOB. 

pyro npwunvoli Morsa ObITh Npo_OMKUTeNbHaA cyxOa OrHeynopa upu 
IBHHTeJIbHO HH3KOH TemlepaType H pe3KHX ero OXxmaxK_eCHHAX, 3aMe)VIAB- 
X pocT KpuctasoB MywuTa (°). M3pectuo (4), uro mpH HUSKHX TemnepaTypax 
JaSYIOTCAH OOee HSOMETPHUHbIC KPHCTAJVIbI. | 


Beecows3ublli Hay 4HO-HCCeLOBAaATeEMbCKHIi Tocrynuso 
HHCTHTYT OrHeynopoB 7 1 1956 
X apbKOB 


é 
WHTHPOBAHHAS JIMTEPATYPA 


1O.M. Mapryauc, Orneynopn, Ne 5 (1954). ? Hospte nccnegoBannsa mo Kpuctan- 
paun u KpHcTamoxumun, Coop. 2, WI, 1951. %O. A. Ecunu, IL. B. Teapg, On- 
eCKad XHMHA MHpOMeTaypruveckux mporneccos, u. I], 1954. 4B. 0. Kysuenopr, 
icTaJIbl H Kpuctatusanuua, 1953. > L. H alm, Bull. Soc. France. Ceram., No. 1 (1948), 
Am. Ceram. Soc., No. 11 (1949). § I. Le tort, Bull. Soc. Franc. Ceram., No. 3 (1952); J. 
|. Ceram. Soc., No. 6 (1953). * W. Eitel, The Physical Chemistry of the Silicates, 
cago, 1951. 
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Jlokaagu: Akagemun nayk CCCP 
1956. Tom 109, Ns 4 


XHMHYECKAA TEXHOJMOLSL 


B. B. JIAMMMH, H. H. KYPUEBA u O. II. OCTPOrOPCKAA 


O COCTABE AHOCOBHTA HW MOJIYTOPAOKHCH THTAHA 
B BbICOKOTHTAHHCTHIX WIJIAKAX 


(II pedcmasrzeno axademuxom H. B. Beaosetm 16 II 1956) 


TlponspeyeHo uccmeqoBahHe YeTbIPeX AHOCOBHTOB, BbIJeJICHHbIX H3 pasAy 
HbIX BbICOKOTHTAHUCTHIX LWWIaKOB* B Oosee UHCTOM Bue, YEM STO ObINO cea 
panee (1), a TakxKe JBYX pO3OBbIX (pa3, HECKOMbKO OTJMUAIOULMXCA OT MOLOOH 
(pasbl, BIIepBbIe BEIeeHHOH HW ONHCaHHO (?) 43 OoraToro TIM HOseMOM (69,61 § 
TuTaHuctToro wusaKka (TigO3—25,79%). 

BuileeHve MCCIeOBaHHbIX MU HepaJIOB OCYMIECTBIAJOCb H3 NOpOWkKa Wa 
(ppaxuua 0,04—0,06 mm) B xuKocTH Knepuun (pasOaBaeMOl B HY2KHBIX Ch 
yaAX BOO) Tocle MpesqBapHTebHOK OOpaOoTKH NMopowikKa MarHuToM. B & 
yecTBe ipHMeceli (0,5—5,0%) B BbI,eeHHOM MHHepaie NPHCYTCTBOBAJIN B ¢ 
HOBHOM CTeKJIO, HHOra CO ccbe HOM, Ne€PpOBCKHT U MetTasI. PesyabTaTbl XHMHt 
CKHX aHaJIH30B HCcIeOBaHHbIX MH HepasoB (a) H ux Hepecueta Ha 100% noc 
BblueTa IpHMeceli (6) NpuBosatca B TaOn. 1. OkucHoe w*ene30 NpH TMepecueE 
MepeBOAMOCb B 3aKHCHOe, TaK KaK OKHCb *Kee3sa Jerue BOCCTAHaBJIMBAel 
B pouecce NlaBKH, YM OKHCJIbI THTAHa, a Mocyle Hue MPHCYTCTBYWT B aK 
B 3HaUMTeIbHOM Mepe B (opMe HM3MIeH CTemeHH OKHCIeHHA (Ti,O3). Hapa 
C IpsxMbIM onpeeseHHeM Ti,O3** B BbI,eeHHbIX MHHepasax coyepKan 
MOMYTOpaOKHCH THTaHa paCCUHTbIBaOCb, HCXOAA M3 BeMMUMHbI MpHBeca 
TIpOKaIMBaHHH 3a BbIYeTOM KOJIMYeCTBA KHCTOpOsa, MowleswWero Ha OKUCIeH 
3aKHCH 2Keslesa, a TakKe MPHCyTCTBYIOUleH B He3SHAaYNTebHOM KOJIMUECT 
B HEKOTOPbIX OOpaslax MPHMecH MeTasIMYeCKOrTO 2%xese3a. 

IIpu pacuere XMMMYeCKHX COCTABOB HCIOIb30BaaCb BeIHYHHAa TIpHBe 
TaK KaK MeTOJMKa XHMMYeCKOrO aHaH3a Ti,O3 ele OKOHYAaTeIbHO He pé 
padotana. IlopropHbie onpeseeHia TpHBeca Np MpoKawHBaHHU B OOMbIIY 
cTBe CydaeB aBasH OH3KO CXOMAMIHECH PeSYIbTATbHI, OHAKO JIA OTIeIbE 
oOpasuoB pacxoxkeHve JocTurano 0,5%. 

XHMHMYECKHE COCTABbI HCCIeAOBaHHbIX MM HepasoOB, MpuBeyseHupie K 100! 
OblIM paccCUHTaHbl Ha YCOBHbIe KOMIMOHEHTHI. BeiI6op KOMMOHEHTOB, yKa3aHH 
B TaO. 2, MpOHSBefeH Ha OCHOBAHHH PeHTTeHOCTpyKTyp Horo uccmeqoBaH 
I. C. )KqaHopa u A. A. Pycaxoga (*) 10 u30mMopdbu3my B rpynme aHocoBuTé 

Ja Tpex u3syyeHHbIX aHocoBHTOB (NoNo 3341, 3349, 3319) xapaxrepen 1 
ObITOK YeTbIPeXBaleHTHOTO THTaHa. Bmecte c Tem aHnocosuT Ne 3353 coxepx 
3HAUHTeEIbHbIN U3ObITOK TpeXBaJIeHTHOrO THTaHAa. 

Kak ykaspipator T. C. )Kganop u A. A. Pycaxos (?,4), oxucen TiO; (a 
COBHT) HeJIb3a ONHCaTb HK opMymoH Tuna TiOe-TisO;, un dbopmyso TE 
TiO-2TiO,; pasmemeHve HOHOB THTaHa pa3IMYHOH BameHTHOCTH B pee’ 
AHOCOBUTA, T. €. UX XHMHYECKOe B3AaHMOJElCTBUE, ABJIACTCH MpOMexKYyTOUHE 

ABTOpbI TAKE OTMCUAIOT BOZMOXRHOCTh PaCTBOPHMOCTH H3ObITOUHOFO KO. 
yectBa Ti"* B avOCcOBUTe Ip ycnoBMN HaMyHA B ero pemerKe Ti*?, Bon; 


* OOpasibl WwiakoB nowyyenb ot B. A. Borowo60Ba, KOTOpomMy aBTopbl BbIpark 
6s1arOjapHOCTD. 

** AnasIMTHYeCKOe ONpeseneHHe TizO3 mpousBezeHo B da6opatopun Mucrutyta met 
ayprun AH CCCP, pykosogumoi A. VW. Toxomapeppm, 3a 4To aBTOPbI BbIPAaKalorT | 
OarolapHOCTb. 
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Ta6uauna 1 


XHMHYeCKHIi COCTAB BbIJeJIEHHbIX THTAHHCTHIX MHHepaJIOB 


AHOCOBUT 


Ilony ropaokuch 
rurdia (TB. pacTBop) 


OxH x 

KHCJIbI No 3349 Ne 3344 | Ne 3319 Ne 3353 Ne 3353 Ne 3445 BY Sy = 

a a spee 

Bqogs 

a (a) a 6 | a 6 a 6 a (a) a OV cbrecn aig 

mews 

eesacrge at ae 1,54 =. 2,27 — 0,59 _— 0,88) — 0,00; — 0,59) — 0,31 
to 2 +e ¢ | 78,57] 63,62 | 82,58) 56,07] 87,37 | 57,76] 83,84] 42,66] 92,67] 15,55! 96,78] 10,56] — 

OSS eee ay | dere) St | 28:99) — 29,52} — | 40,09} — | 69,45) — | 80,17] 88,58 

Oa a 4,32 4,56 4,39 4,61] 3,98 4,13] 10,84] 11,25] 6,48! 6,50] 4,55) 4,78) 7,76 
3 *. 0,382] 0,84] 0,33} 0,35} 0,03 | 0,03} 0,04) 0,04) 0,07} 0,07] 0,06] 0,06} — 
me. eS 0,82); — 0570} —- 0,68 _— 0,12) — 0,34) — 0,14) — — 
a _ 0,72 — 0,62 — 0,59) — 0,44) — 0,28) — 0,12 — 

| SS ° 9,78] — 5,63} — 4,58 — 1,09} — 1,03) — 1,20) — 0,50 
ne OMe ie — 93043) == 4,33) — 2,73; — 1,02} — 0,93) — ns IS Ng 
«See 0,67] 0,71) 0,84) — 0,63 | 0,65! 0,36} 0,37/ 0,35 0,35 1,15 {Caines 

oe eee 0 Ot ose) | 2 5e73l 5, 63|') 4.48 4,99} 4,29] 4,46] 6,83) 6,87) 1,48] 4,55) 0,53 

esi Gs 1,46 — 0,29) — 0,19 _ 4523) — 0,17; — 2,10) — 1,47 

ICTB. OCTATOK — — 0,92 

Cymma. .y. . | 102,39/4100,00 |102,72]100,00] 102,48 |100,00/102,66]100,00]107,94/100,00}408 ,05/400,00} 100,07 

Bs sac js % 16,30) — 24,28) — |He onp.| — | 37,841 — | 66,95} — | 75,12) — | ue omp. 
{eT al. ‘— 0,18) — 0,18) — 1,16 - _— = = es = E, = 

pec IpH mpoKka- 

'BaHHH Sines — 3,6] — Sy ieen 4,4) — 7,8 8,62) — = 


*Tlo pacueTy, HCXOAa H3 IpHBeca Np MpokasuBaHHH. 
** Tlo NpaMOMy XHMHYeCKOMY OnpeseJeHHD. 


303MO2%KHOM H36bITKe Ti‘? umu He paccmaTpuBaetca. IIpu usyyeHHn cucTem 
O—Fe203—TiO, (°,*) 1» CaO —MgO—TiOz—Al],Os3 () 3kcnepHMeHTaIbHO 10- 


3aHO)=890dsHayiMuHe =H 0B - - 
[Horo KomMuecTBa TiOe Ta6auna 2 
pemetTKe TICeBO- PacueT xHMHYeCKOrO CcOocTaBa MHHepaJlOB Ha yYCJIOBHbIe 
VKMTa HW coeqHHeHHA Some ncey 
*) Mg)O -2TiOz, HMEIOLILe- AHOCOBUT Posopan (basa 
TaK *#e Kak H aHOCOBHT, nyeeAe S = e oa EA 3S 
sBAOOPYKHTOBbIi THI pe- ea 3 | 8 | 8 | 8 | 8 | 8 
TkH. UTo Kacaetca nosy- | Fo ees ae eee 
JAOKHCH THTAHA, TO 9KCTIe- 
MeHTaJibHble JIaHHbIe MO AI.TIO; .... .|0,07}0,08)0,07/0,21) — — 
-TeMaM, cogepamtum (Mg, Fe, Mn)TigO5 | 0,65] 0,49) 0,43)0,37) — | — 
O,, noose oreyrerayion. i, V» CONTIG, 108) 037] 0140.81] — J — 
ee eer vO yao" TO. oF. | = hs fe 0,10) | 
M u PycaKopbim ompefe- (Ti, Al,Cr, V)z Os} — | — | — | — |0,59| 0,74 
HO Hammuue veTbipex Mo- ™ (Mg, Fe, Mn) O- 
<VJI B QJIEMeHTap HO sueH- "nti, oo Al salad | cnt ibaa 1 Decal et 
aHOCOBHTa, CTPYKTYypHble 
peyabl MSYYCHHbIX IlJla- CymmMa. 1,00] 4,00] 4,00 1,00| 1,00 4,00 
BbIX aHOCOBHTOB MOTryT 
Tb Upe/[cTaBJieHbI B TaKOM BHJe: 
Peer tie tie Ale (crat Ve), Lt Me, Fe, 1,05 
< = di . 
Ne 3349. i ree TG (Cre Ve aca tie Maya Fett Ming ).Op 
« es 3 4 2 
Ne 3319. Cate ATs long gri.)no (TRE Mg, oFeh Mngt 420 
Cae . 2 
Nb 3353. aU AU, Gre Vat eos eg ME eh Cen M0 ba )s,0aP20 
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B posopon (pase Hapsayy c mpeo6saqaromleh nomyTo 


CTBY€T 3a4MeCTHOE KOJIMYCCTBO yCJIOB HOrO KOMIIOHEHTAa 


ZI038 
; 8 
10 
‘ S 
208 
! lt ee 
Lae Sais 440 


200 


400 600 G00 1000 °C 


Puc. 1. Jubdepenmuambuble KpHBble HarpeBaHHaA (CIOWHBIe) 
MW KPHBbIe H3MeHeHHA Beca (NYHKTHP) BbICOKOTHTaHHCTHIX 


MHHepasoB: aHocoBuT Ne 3353 (1), Ne 3349 (2), Ne 3341 (83), 
posoBbii MuHepan Ne 3353 (4) 


paOKHCbIO THTaHa TIpHc 
m(Mg, Fe, Mn) O-nTi 
Ilo cBOHM ONTHYECK! 
(pH3HY4eCKHM HM peHTre 
rpadvyecKHM aH 
posoBaa (asa ABHO 

wuuaeTcaA OT AHOCOBH 
(cM. Ta6n. 3 4 

4qTO corslacyeTca 

cC wuTepaTypHbIMH J 
HbIMH O TOM, 4UTO- a 
COBHT  HMMeeT  TICeB 
Op yKHTOBY10 cTpyk’ 
py, a MOyTOpaoKHcp ' 
TaHa OOslaaeT peLueTh 
KopyHyoBoro Tuna. I] 
HccJIeOBaHHH yKa3aHH 
MM HepaJIOB UCHOIb30) 
ach HOBaAH TepMoaHa. 
THYeCKand MeTOJHKa, 


HME HHO, COMNpsxKe HHad 
rucTpaluaA KpHBOH HarpeBaHHA H KpHBOM H3MeHeHHs Beca OOpasila (°*)(puc. 
B otmmune OT posoBoh da3sbl, KOTOpad XapaKkTepH3yeTcA OHM SK3OTeEpMH 
CKHM adctbeKToM mpH 780° u OTBeuaIOLHM eMy pe3KHM YBeJIMYeHHeM BeCca, AHO 
BHTbI pH HarpeBaHHH MCIbITHIBAIOT JOBOJIb HO MlaBHOe H3MeCHE HUE Beca, Hay} 
oT Temnepatypbl 300—400°, a Ha Aucbcbepe HUHabHBIX KPHBbIX HarpeBaHHsA Ty 
CYTCTBYIOT JIBe SK30TepMHYeCKHX OcTaHOBKH: 1) 580—600° u 2) 850—92 

Taoauna 
Ontuyeckue H y le JIbHBIK Bec CBOHCTBa BbITCJICHHBIX MHHEpaJIOB 


Ilonyropaokucb THTaHa 


AHOCOBHTBI (TB. pacTBop) 


CsolicrBa 
Ne 3349 Ne 3319 NO3341 No 3303 Ne 3353 | No 3445 
Yu. Bee 3,88 3,88 3,82 3,89 4,28+0,02 | 4,37-40, 
Tloka3aTenb no N, 14,6 | no N; 9 
oTpaxkeHua ss 
(Na-cBeT 
2» 590 Mu) 
B % 12,4 11,4 = 10,9 noN, 7,0 | no N, 7 
Usyorpaxe- Epa 3aMeTHoe B Cna6oe ot |SametHoe, oT} SicHoe, ot | Scuoe, ¢ 
HHe PO30BbIX TOHaX CBeTJIOCeporo|cBeTIIOCeporo| 2%eJTOBATO- | KeJITOBAT 
C PpO3SOBaTHIM] C PO380BbIM | posoBoro JO] posoBoro 
OTT€HKOM 110] OTTCHKOM | (HOeTOBO- | HHTCHCHB 
TJIMHHOW OCH | MO JWIHHHOH | poso0Boro posoBor 
NO CBeTIO- |OCH JO cBeT- 
ceporo no | Joceporo mo 
KOPOTKOH OCH|KOpOTKOH oOcH 
Ihpext anu- ACHBIM, B OypbIX TOHax, NoracaHue NpsAMoe AcHbIi B cepoBaTo-Gem 
SOTPOMHH TOHAX, NoracaHHe Nps 


Bropou SK3OTEPMHYECKHH SpeKT B AHOCOBUTAX aHamorMyeH aibekTy pu 7 
Y pOsoBou (pasbl, KOTOpbIli OGycOBeH OKNCICHHeM TpexBaJIeHTHOrO THTAHAa 
yeTbIpexBayieHTHOrO. Ilocnmequee Mo_TBepxkaeTcH KaK OMTHYCCKUMH, 1 
WM peHTreHorpaduyeckuMu JaHHbIMn. 

‘ [na BbiicHeHA TIpMpopbl NepBoro sksoTepmuYecKoro adexta (580—60 
aHocospuTs! NeNe 3341 u 3353 nogpepramuch TepMuyeckomy aHausy Jo 70 
WTO OTBENAeT KOHILy STOrO Sk30TepMuYecKOro aekta. IIpu HarpepaHuy JO 91 
TemMlepaTypbI B OOpasiax OTMeyeH cueMyIouM MpHBec, cBASaHHBI c npoL 
coM okuceHHaA ua Ne 3353—2,5% uw gana Ne 3341—2,1%. 
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TaOaunua 4 


. ° 
MexnaockocTubie pacctosHua (d, A) 4 HHTeHCHBHOCTD (7) qa8 aHOcoBUTOB 
M posoBoH cbas3bi 
Sn 


Pos30o 
Ne 3353 pag Cees 


vo Tlo manupim (3)* Ne 3349 Ne 3353 Harperbilt Ti,O, no AaHHbIM 
mo 700° Ne 3353 Benankuna H 
A Jlanuna* 
I d id te Tall ee el 19 lee I d I d 
-} cp 4,73 |— —| — /— a = = = 
: — — —|— |—| — 5| 3,84 _ — _ -— 
3 af = seoNte lesa) ea SS 3h) Sas 7h 219 73,,00 
= 0.¢ 3,48 10/3,49 |10|}3,50 |10| 3,45 — — — -— 
5 — — —| — |-| — |-— = — — d°|' 2,79 
/ o.Cc 2,12 Sake Tiles ve lea 2] ein LO) Tal mel 4—5 | 2,68 
3 — a ee ee ae) (EY i) AOR 4—5 | 2,56 
cp 2,44 Siesee” | PAN 2 as eae 242, -—- — it 2,36 
— — —s Ree cs —_ — a ae 1 ay 
Lf | — — |—}| — J—| — | 2] 2,27 — — — 
> cp 2,17 2 oon 3] 2,20 |— — Weil pagze 38—4 | 2,242 
3 = — —}; — J—-}] — 1S OG _ = _— 
t c 1,95 7|1,967} 5/|1,¢67|— _- -- — — 
a | 0. c 1,877 | 9/1,877| 8] 1,875] — — _ — — _— 
5 — == —-}| — |j—}] — 8} 1.863 |— —- 7 1,862 
pe 1,84 }—| — }|—}| — |]— — 4) 1,856 — — 
) cp. AT 4\1,754;—}| — |— —= = = — —— 
) — — —| — |j—}] — Aerie O40 15709 9) 1,695 
m | o.c 1,65 Qi OO Wee [ences — — = — — 
2 c 1,62 6| 1,633) 1|1,637| 3| 1,618 | — — 1—2 ° 1,634 
’ (pasMbITas1) 
me to.ca.| 1,54 8|4,555] 7/41,543) — — — — _ = 
4 Ce 1,52 1);1,533}—}| — |— — — = == 
y — _— — |—| — |— -- Ciel 507, 6 | 1,510 
5 —_— — — |j—| — |— — 8| 1,475 7| 1,483 
7 (ee 1,42 4\1,423) 3/1,427| 2] 1,434 |— = = 
5 cp. 1,35 2/41,360}—| — |— — — — = = 
9 cp. 1,34 1)41,318};—| — (elles lS Pa) Gh cate 4) 4,305 
0 cp. 1,29 4/1,2614;—}| — |— —_— — — = an 
ee -- 4\1,249/--] — | 2} 1,227 |—| — 2] 1,243 
2 = — Sra eS le — — — Seon 
| is na —{ — - |10/ 1,115 5 | 1,124 
A == _ =| le == — — 2} 1,084 
3) -- — — |-— _— — 6| 1,063 6] 1,062 


*B paodore (8) npuspogutca elie 10 cma6bIX H O¥eHb caObIX JIMHHM. 
I]pumeyanue: O.—OuveHb, C.—CHJIbHaA, C).—cpeAHAA, C.—cmadaa. 


Iipocmorp-noMpoBaHHbIx WIMdOB HarpeTbIxX Oo 700° aHOcOBUTOB OOHapy- 
(Jl MIOABJIEHHe TEMHO-cepbIxX C Oosee HH3KOM OTpaxKaTebHOM crocoOHOCTbIO 
ACTKOB HeMpaBHJIbHOH cpopMbi (aHaTa3s?). JlanHbie peHTreHoaHasu3a (cM. 
ju. 4) CBHJTeIbCTBYIOT O COXpaHeHHH aHOCOBHTOBOH pemeTkH upu 700°. 


Tlocrynuao 
13 II 1956 


WUMTMUPOBAHHAS JIMNTEPATYPA 


17..C. Beasuxuu,B.B. Jlanun, JAH, 80, No3, 421 (1951). A.C. Bena u- 
-u, B.B. Jianunu, Tp. Uucr. reon. nayx, 122, merp. cep., (37), 8 (1950). * F.C. Kaa 
p, A. A. Pycaxkoes, Tp. Mucr. xpucranmorp., B. 9, 165 (1954), * A.A. PycaxkoB, 
C.K nanos, JAH, 77, Ne 3, 411 (1951). ® Th. Ernst, Zs. angew. Mineral., 4, H. 4, 
| (1943). § E. Pouillard, Ann. Chem., 12, 5, 164 (1950). “’H.Sigur dson, 
5. Cole, J. Metals, 1, Ne 12, Trans. 905 (1949). ®° A.U.Usetxos, I. A. Buraabs, 
10. Teapnro@gt, Hsp. AH CCCP, cep. reon., Ne 5, 97 (1955). 
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Jloxnagp AkayemMuu HayK CoGe 
1956. Tom 109, Ne 4 


XHMHYECKAA TEXHOJOTL 
halal tell al atin 


B. A. MAJIKOCOB, H. H. YMHHK, H. A. MAJIA®EEB 
M 4sleH-Koppecnongzent AH CCCP H. M. JKABOPOHKOB 


MOJIEKYJIAPHAA PEKTH®MKAUHA 


B nocnequee BpeMa MOABHOCb HeECKOAbKO padoT (1-3), B KOTOpbIX Obl 
NIpeAJIOREHbI pasJIMUHbIe MHOTOCTYMe HYaTHIe MOJIEKY AP HbIe Ky Obl JIA ocyire 
BJIGHHA MepHOANYeCKOH pa3rOHKH TepMHYeCKH HECTOHKUX cmeceH Ha OTJ[€JIbH 
(ppakunn. 


-} 
A 


ESR SPETE ESE 
\ 


ome ~ 1206 


Puc. 1. Cxema ycraHoBKH JVI MOJIeKYAPHOH pekTubukannn. J — MOuekynApHan 

pekTHpukayHoHHaA KONOHKa; 2 — KoHJeHCaTop; 3 — nosorpeBaTeb; 4 — cocyy 

AA WOkawH HCXOLHOH cmecu; 5 — NpHeMHHK THNa «nayk»; 6 — dopBakyyMHbIii 

Hacoc; 7 — qupy3sHouHbI Hnacoc; 6 — mopBakyyMHBI Sammon; 9 — noByUIKa; 

JQ — TepMonapHad HM WOHHSAaWOHHbIe slammbl; J// — KOMOHHHPOBaHHbI Baky- 

ymetp; /2—vrepmocTaT XoJlOMHbIX cnaeB TepMonap; 13 — mepeKsiouaTesb; 
14 — ranbBaHoMerp 


B HacTosujel paOore OnNcbIBaeTCA MeTOA HeNpepbIBHOrO paseneHHsA Tal 
cmeceHl Ha OTJ€IbHbIC KOMIOHEHTHI, KOTOPHIM MbI Ha3bIBA€M MOJIeKYJIAp HOH 
KTHpuKalwelH, TAK KaK OH TO CXeMe OCYMIECTBIICHHA IPUHIWNMaNIbHO He OT 
yaeTCA OT OOBIUHOH peKTudukanMH, HO NpOBOAUTCA NO OOMbIUMM BaKyYM 

B kayvecTBe MOJIeKYJIAP HOM peKTHPUKAWMOHHOM KOJIOHHbI HAMM HCHOIb30B 
ca 37-CTYNeHYATHIN MOeKYIApHbI KYO MeCTHHUHOrO THMa, TO KOHCTpyK! 
ONM3KHKM K almapaty, onucaHHomy Mayopckum u gp. (4). 

Cxema yCTaHOBKH It MOeKYIAp HO peKTHpukallun NpeycraBeHa Ha puc 
Hcxoqwast cmecb M3 cocyqa 4 yepes cHubPOHHbIM peryMpoBOUHbI Ka 
nofapasacb Ha 19-10 cTyieHb MHOrocTyneHyaTorO amnapata J; Takum o6pas 
828 


Kpellisiomleh CeKUHA HaxoQuoce 18 cryneHeli u B ucuepmbIBatomell 19 cry- 
eH. PektTuukalMonnad KOIOHHa JWINHOt 890 MM Obiia CieaHa u3 CTeK ISI H- 
1 TpyOKu JuamMeTpom 45 mm. Ha nwxkueli NOBepXHOCTH CTeKJIAHHOH TpyOKH 
TM BbIAABJIEHbI Ha pacctosHuu 17 MM {pyr or Apyra 37 BbIEMOK, KOTOpHIe ¢ 
/TpeHHeH CTOPOHbI TpyOKH OOpas0BbIBaIN NeperopOKU BBICOTOH OKONO 5 MM. 
NOHHA OblJla yCTaHOBJEHa NO yrsioM B 4° K rOpH30HTY, YTO OGecneunBaw0 XO- 
UMM CTOK KHJKOCTH Yepe3 TeperopOAKH H3 BepXHHX s4eeK (CTYMeHell) B HHXK- 
». BHYTpH KOJOHHbI MOMelanach MeTamHueCKas! TpyOKa 3 Hep2Kaperouleli 
JM J\uaMeTpomM 12 mM, Ha KOTOpoit yepes 17 MM yxKpenusaiuch HaKAOHHBIe 
ICTHHbI, CJIYKUBIUIHE KOHJeHCaTOpaMH apoB, @OpasyloulMxcH B KaxKOl 
M€HH aliliapata IipH HarpeBaHHH HH KHel YacTH KOJIOHHbI. HaKkonnble rma- 
(Hbl YCTaHaBJIHBaJINCb TaKHM OOpa3soM, YTOOb! HCNAapHBIUAACH C KaKOli-1H60 
HKH 2KHJ[KOCTb KOHJCHCHPOBaaCb TaBHbIM OOpasoM Ha OHOli WaCTHHe 
Kala 10 Heli B paclomoxKeHHyw Bbille sueliky. Buytpb TpyOKu KOHJeHCaTopa 
1 OXJAKICHHA TOJlaBasacb Bola. 

BakyyM B KOJIOHHe NOMepxKUBaICH Tp NOMOMMM dopBakyyMHOro 6 Hu judp- 
3HOHHOrO 7 HaCOCOB HW KOHTPOJIMpPOBasICA TepMONapHbIM H HOHH3alLMOHHBIM 
HOMCTpaMH. 

B 1-H (nmxueli) u 36-1 cryneHaAXx MoMmellaiucb TepMonapbl [Wit 3aMepa TeM- 
aTYpbI AKuAKOocTH. JlecrunaT OTOMpasca M3 BepxHeli, 37-1 cryneHH. Komu- 
TBO OTOHpaeMOro JecTHJaTa PeryJHpOBasOCb Mp MOMOMIM KJallaHa, ycTa- 
BJICHHOrO B IIPH€EMHHKe THMa «layK» da. OctaToK, cojlep»xKaBIUHH B OCHOB- 
M BbICOKOKHIAMMH KOMMOHEHT, OTBOAHJICA H3 HHKHETO KOHIMAa KOJIOHHbI Yepes 
M€MHHK JO, KJlallaH KOTOpOrO ObIJI OTKPbIT MOJHOCTIO. 

PeryHpOBKa NOTOKOB MpoOBOusacb MO CueTY Kaleb H KOHTPOMMpOBaacb 
TEM H3MepeHHA YPpOBHeli 2KUAKOCTH B cocyfe 4H B MpHeMHbIX NpHOopax, 
ropble OblwIH KasIMOpoBaHbl yepes 0,1 cm’. B kauectBe OOBEKTOB HCCeAOBa HHA 
HMeCHAJIMCb OMHApHble CMeCH OKTOMJIb—OKTOMIb-C u AuOyTHIpTanaT — u- 
runasenat (JIB®—JIBA). Kosdpununentpl pasqeneHuA Mp HepaBHOBeCHOM 
ape HHH B YCJIOBHAX BbICOKOTO BaKYyyMa Jin 1-H cMecH TIpHBeeHbI B paooTe 
epoa (°), a Wiad 2-H cMecH ObIIM ONpeeseHbl HAMM 9KCIEPHMeHTAJIbHO B TeH- 
MeTpe c Majlarouleli cTpyeli npH Temmepatypax 60, 80, 100 u 110°. 

Jlauupie 10 onpeyeseHHio KOSpPPUUMEHTOB pasesIeHHA IIpH HepaBHOBeCHOM 
fapeHHu cmecu JIb®—JIBA npu pa3siHunbix KOHWeHTpalHAX MpecTaBse Hb! 
puc. 2 B cHcTeMe KOOpAHHaT ¥—xX, IPHMeHAeMOM H [Is OOpaOOTKH JaHHbIX 
HM paBHOBeCHOM HciapeHHuH. 

PesyubTaTbI HEKOTOPBIX OMbITOB 10 MOseKYJApHOH peKTHdHKaluN cMeceil 
TOUWIb — OKTOHNb-C u JI B® — IBA npneegens B Tada. 1. 

KaxkJbli OMbIT MpOBOAuICA HaMH Ip MaKCHMaJIbHO JOCTH2KUMOM MOCTOAH- 
H CKOpOCTH MOTOKOB JO TeX lop, NOKa aHaJIM3bl NO KpalHel Mepe NocmeAHHXx 
-3 Mop OTOMpaeMbIX MpOAyKTOR (ecTHNaTa UM OCTaTKa) JaBasu OMM3KHE 


Ta6Omuna 4 
Cxo- CxKo- Cxo- Munu-| Copepkanue jerkosiety- 
T-pa T-pa poctTb | pocTb | pocTb @Pjermos. |MaJIbH. yero B MOJ1. % 
mpr-| eB 1-it |B 36-1 | CKOPOCCT |yonaun | ordopa | oT6opa |uuca0 B yK-| cbuter- i 
1B aueiixe |auefixe | UCM4PCHUA lycxonn.|zecruu-| OcTaT- | PelMAIOM. | MOB. | yexon. | necTHaA- 
Beco Bee B CM3/4aC |oyecy z] tata B] Ka B ceKI. 4HCJIO | emech nar |ocTaToK 
cem3;4ac|cm3/4ac |cM3/Gac Rimin xf fp C20) 
CMeCb OKTOHIb—OKTONAB-C 
By 420) 160 4600, 2.13; 24 74) SVS 445" 1) 0,88} 55 [°99,7') 0,0 
5 | 140 160 16,0 MPA |) ORO 8,2 0,60 0,41 | 54,2 | 94,0 0,0 
2. 149 170 30,0 Pret) | APASOY NO) ce) 15d 1,04 9 52,0 | 99,8 0,0 
Cmecp JIB®—BA 
4 100 105 17,6 Gus Dale) a 4,6 Lee | wae 95,7 6,4 
) | 100 | 105 | TING | 6,4 ae) etl 4,3 PAM || Bove g?4 I a) IO) eh} 
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3HaueHua. B sTOM culyy¥ae CUHTaNOCb, YTO MOCTOAHHBIM pexKUM JOCTHTHY 
B xKauecTBe mpuMepa B Ta6a. 2 AaeTCA pexHM 2-H MOOBMHbI onbITa No | 
Ckopoctb HcnapeHHa, HeEOOXOAMMaA AVIA BbIYMCIeHHA GylerMOBOrO HCI 
ONpeesAacb 3KCIepHMeHTaJIbHO B KOHIe KaxKAOrO ONbITa NyTeM MOJIHC 
> OTKPbIBAHHA KJlalaHa Mep 


Ta6auua 2  UpveMHHKOM 5a H 3ame 
oTo6upaemoro AecTuJsa 
; Coyepsk. 
cro- | ‘Cro- | Gyo. | CoxePA, - BOTHX YCOBHAX B TeYeH 
T-pa | POCTb | pocth | pocrp Mom % onpeyese HHOrO Bpeme. 
Bpema na6uoge-| p 36-11 | ZONA) OTOOPA} 476 opa} ——————— 6 
an aveine| 20- | mec- | oorar-|B BeC-| > 4, (OObIMHO HECKOJIbKO MHHY’ 


° XOWH. | TUJILA- TUJIIa- 
B°C |omecu'B| 1a'B [giduac| Te | TATKE He6onpume kome6aHHa 


cm*/4ac] cme|aac *p_| **  cKopocTu nofayn u OT6O} 
MecTuata HW octaTKa 


140.44:30 nee] 149 N26. lakes seme 8: 2a O50 UMeIOT CYIIECTBEHHOTO 3H 
12 4. 00 M.| 149 | 23,8 ee oe ae Ay yeHHA, Tak Kak 3ajlepxK 
12 4. 30 m.| 149 | 24,9 | 14, 

13 4. 00 m.| 149 | 23'3 | 12,4 | 10,9 | 99,8] 0,0 («8axBaT») 2KHKOCTH ms 
13.4. 30 m.| 149 | 22,8 | 12,0 | 10,8 | 99,8 | 0,0 NlapaTe BO BpeMA pabo’ 


cocTaBsiseT OKoO 40 cm?. 
AHasIv3 HCXOMHOM cMecH, WeCTHINAaTa HW OCTaTKa NpOBOAMICA TyTeM U3Mef 
HHA NOKasaTeNeH IpesOMIeHHA C TOUHOCTHIO JO Anp= 2-104, aro cooTBeTcTE 
BaJIO BOSMOX%KHOH OWMOKe NpuMepHo 0,5 mon. %. JlaBmeHue OCTaTOUHbIX HeKO 
JeHCHpyeMbIX Ta3OB BO BCeX OlblITaxX He Npespmuasto 1-10°% mm pr. crt. 


mon %o mon. To 
00 a E 2 100 | aaa 
60 
D 
S60 
Ss 
a S 
S 6 
SS S40 
cst 
Pe) 
g 
y ali 20 
lest) eel 
0 | : S 2 0 60 60 7) 
“4 a) 6u 80 mon. % n Ss S won 
Db®P 6 kudkocinu Sy ep S&S 
Db 6 kudkocmu 
Puc. 2 Puce. 3 


Puc. 2. SapucuMocTb cocTaBa Mapa OT coOcTaBa X%KHAKOCTH IPH HepaBHOBeCHOM 
ucnapenuu cmecn JLB® — JIBA B ycnoBnax BbICOKOrO BakyyMa 
Puc. 3. Tpacuueckuli pacueT Yncla TeopeTH4eCKHX MOJIeKYIAPHbIX TapesoK 


Paccmotpenne JaHHbIX Ta61. 1 mo3BonHeT cylenaTb 3aksIOUeHHe, 
37-cTyneHuaTbI annapaT oGecneynBaeT MOHOe pasyeeHHe CMeCH OKTOIUeH | 
TipakTHYeCKH UHCTbIC KOMMOHEHTHI JlaxKe pH (berMOBbIX UNCIAaX, ONH3KUX 

R (Se done f 

MHH —— Ip xy . 

AnmlapaT He o6echeynBaeT MomHoro pasyenenua cmecn JIB®—JBA na un 
Tbl€ KOMNOHCHTbI, OLHAKO JOCTHraeMad CTYMeHb pasyeneHua cmecu mpu 100 


oe 
105° jocraTouHO BemuKa MH papHa K +e = 325. 
w p 


PesyJbTaTb! OMbITOB NO pa3syeneHnio cmech JIB®—JIBA nosponsioT pa 
CHHTATb YHCIO TeOpeTHYeCKHX MOJIeKYJApPHbIX TapenoK (TMT) B annapa 
H cpefHlolo BeIMYNHY KOsppuMeHTa NOesHoro JelicrBHA cTyNeHH anmapat 
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puc. 3 aH rpaduyeckuli pacuer uncna TMT yin onprra Ne 14 lp Temnepa- 
- 100°. Kak Buquo us puc.3, o6ujee uucn0 TMT papuo 17, u3 Hux Jaa yKpe- 
ome cekuuH 9,5 TMT wu Ana ucuepnpipaiomelt 7,5 TMT. 

ACAYET OTMETHTb HEKOTOPY!O HETOUHOCTH B OnpeyenenHH yncia TMT rpa- 
-CKHM METOJIOM Ha OCHOBAHHH KpHBOii y = (x) npu 100°, Tak Kak lIpaKTu- 
H TemMilepaTypa B HHXKHEH CeKIMH B ONbITe cocTapssuia 105°, a B BepxHeli 
» T. @. He Oba OMMHakoBOli. YrounenHoe onpeyeneHHe 9pdbeKTHBHOCTH 
HHbI C YYCTOM H3MeHeHHA TeMMepaTypbl MO JWMHE KOJIOHHbI MpHBOAUT 
eny TMT, papHomy 18,5. Takum o6pasom, cpequnii Kn crynenn 37-cTyneH- 
FO alifiapata JaHHOH KOHCTpyKuHH cocTaBaneT 4 = 18,5/37 = 0,5, ro 
yeT NpH3HaTb BHONHE YAOBMeTBOPHTebHBIM, YYHTbIBAA, YTO JWIMHa cTyne- 
cocTaByinsia Bcero 1,7 cM. 

3 padoTe amMepukaHCKUX HccMeAOBaTeseii (1), CKONCTpyHpoOBaBLHX 9-cTyne H- 
Ii alllapaT Cc MeXaHHUeCKHM MepeMeIIMBaHHeM TOHKOTO COA XKHKOCTH 
<aKNOH cTyNeHH, pu paOoTe c nonHo dbuermoit na cmecu JI B®—JIBA 
Xo hla x.) 

a.) = 9. Oomas 
ja alinapata Opa papa 700 mM. Pacuer sf¢pekTHBHOCTH 3TOrO almapata Ha 
BAHHH OMpejeeHHbIX HAMH SKCIEPHMeHTAIbHO KOaPPHUMEHTOB pasye- 
if MOKA3bIBaeT. 4YTO KN cTyneHH He MpeBbliuam 0,35. 

paBHeHHe JaHHbIX, NOMyYeHHbIX Ha 37-cTyneHuAaTOM anmapare, Cc aHHbIMH, 
JYeHHBIMH HaMu pauee (°) No BaKYyMHOL pekTHpukaunn cmecu JIB®—JIBA 
OJIOHHE C BpalllalolluMCA pOTOPOM — TypOysH3aTOPOM NapoBol (asbl, TaK- 
NOKa3bIBaeT MpeHMYylecTBa MHOFOCTyNeHYyAaTOrO MOJIeKYJIApHOrO alimapata. 
PTHKAJIbHOH peKTHUKAWHOHHOH KOJIOHHe JMaMeTpoM | MM H BBICOTOH pek- 
AKAWMOHHOK cekuHH 1200 mM cTeneHb pasyeseHua cmecu JLB®—JIBA co- 
Mla TOMIbKO 32,8. OctaTouHoe JapsieHHe B KyO€ KOJIOHHBI B 9TOM OIIbITe CO- 
Ano 1 MM pT CT. . 
lomyueHHble B HacTOAMel padotTe pesysbTaTb! NO pasjesenuIo cMeceli Me- 
IM HeNpepbIBHOH MOIeKYJApHOH peKTHPHKALMH MOSBONIAIOT PEKOMCHJOBATb 
’ METO] JIA PeWICHHA OTJebHBIX 3afay B OOMACTH pasfeneHHA cMeceH NOY 
UHM BakyyMoM. MuoroctTynenyatbll annapaT JaHHOW KOHCTpyKUMH MOKeT 
b TAK2Ke HCMOIb3OBaH HW JIA NEPHOAMYECKON ) ONeKYJAP HOM pekKTHpUKALMH. 
| ITOH Wes STOT allMepaT HEOOXOAUMO AONOMHHTb KYOOM 2*KeaeMOl EMKOCTH. 


68° yjanocb NonyyHNT cTeneHb pasyenenna K = 


Hay Ho-nccmenoBatenbcKHit Tocrynuso 
puSHKO-XHMHUYeCKHH HHCTHTYT 22 II 1956 
um. Jl. A. Kapnosa 


IIMTHPOBAHHAS JIMTEPATYPA 


rsnioft. Hoo oo yy et al.. J. Insts Petrol’ 39, -683") (1953): 

, fe) er, T. A. Washall,J.A. Alexander, Anal. Chem., 27, No. 6, 
7955). *B.J.Mair,A.J.Pignacco,F.D.-R ossini, Anal. Chem., 27, No. 2, 
mon5). *5.L. M orsky,P. Bradt,S.Strauss, J. Res. Nat: Bur. Stand., 
, 205 (1948). > D. J. Trevovy, Ind. Eng. Chem., 44, No. 8, 1888 Cig), Sisi- M. 7K a- 
rouKoB, B.A. Manwcos, H.H. YmMunuk, Merogbl 4 mpolecchl XHMHYeCKOH TeX- 
rau, C6opu. 1, W3g. AH:CCCP, 1955, crp. 45. 
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Jloxnaagn Akagemun nayk CCCP 
1956. Tom 109, Ne 4 


XHMHYECKAA TEXHOVJIOLL 


A. MW. CHJIMH-BEKUYPHH u K. &. BOrOPOAMUKHH 


O BJIAAHHM BObI HA MPOILECC NOASEMHOK 
rA3SH®MKALWHH YPJIEK 


(ITpedcmasaexno akademuxom H. M. Cmpaxosbom 23 II 1956) 


OnpiT pa6oTb! JelicTByIOWlHX TasoreHepaTOpOB MOKa3bIBaeT, YTO Ha TIpoOLe 
NOJBZeEMHOH rasuukalluu yrsieH OOMbIUIOE BIMAHHE OKa3bIBalOT MOA3EMHBIC BO} 
STO BIIMAHHE, B 3ABHCHMOCTH OT CTeMeHH OOBOAHEHHA TasoreHepaTOPOB, MO* 
ObITb JBOAKHM: TNOJOKUHTECAbHBIM, KOrga NOA3eMHbIe BOLI, MOCTYN 
B OUar rasHpuKauNH B HeOOMbIOM KONMYeCTBeE, pa3JlararoTcA HM OOoralllal 
x ra3  TOplOUHMH- KOMI 
8 khan/rm? HeHTaMH — BOJOpOOM 
OKHCbIO yrulepofa, MOB 
iad TEM CaMbIM Ter 
TBOPHYy10 CM0C06 HOG 
rasa, H OTPHWaTeb Hi 
Kora MOJ38eMHbIe BO 
nocTynatwr B ouar raé 
(pHKaUHH B 3HaunTeJIbH 
KOJIMUeCTBe, 3aTpPyYAHA 


0 
10 18D) 25 307. ropeHve yrueH wu, CI 
Grarkxocre nodcy- 0 50 100 150 200 250 300 2/yac COOCTBYA pasBHTHIO Ki 


en, mMoHoNuUTOO — Ky nyy nodan. bobo! 6 HenodcyluleH e 
yesa PA bee ie Oa Y BeEPCHOHHbIX peakIuli, I 


BbIMawT B Ta3se Of 

Puc. 1. 3anucuMmoctb cpegqHeli TenOTBOpHOH cnocoOHOcTH Tasa_— eT HOR cojlepKa Hue | 
OT CTeneHH OOBOJHEHHOCTH MOHOJIHTOB yr 

a chai ee ace roproyero KOMMOHeHTA 


YIJIEKHCJIOTHI, H TEM | 
MbIM IIPHBOQAT K MOHWXKEHHIO TeMJIOTBOPHOH CMOCOOHOCTH rasa. 

Ec KOAMYeCTBO BOMbI B rasoreHepaTope BeCbMa BeHKO, Mporece rasHc 
Kalu yrueH lpekpamlaetca. Takum o6pasom, cylecTByeT ompejeseHHbIli B 
HbIM P@XKAM, UPH KOTOPOM MOJyualoulMiicA ras UMeeT HaHGoubILy1O TeNJIOTB 
Hy!O CHOCOOHOCTD. 

B sutTepaType ykasaHua No JaHHOMy Bompocy orcyTerByiwrT. Tlostomy J 
IpOBEPKU BbIBOJa O CYH{CCTBOBAHHH OMTHMAIbHOrO BOAHOPO pexKUMa rasndpH 
WMH HaMH ObWIM MOCTaBJIeHbI SKCHepHMeHTANbHbIe UCCAeAOBAHHA rasHdukal 
yraeH Ha Mojenm. UccneqopaHHa cocTosmH 43 AByx cepuli onpIToB. B I cet 
rasHpPUKalMH NOABEprMCb MOACYMICHHbIE MOHOMHTEI yrs, pasMepom 10x I 
x 400 cm? c ocraTouHoL ByaxK HOcTHIO oT 10 Wo 30 Bec %, Bo I] — HenogcymeHt 
MOHOJIMTbI Yi TOTO Ke pasMepa C eCTECTBEHHOH BMaxKHOCTHIO OKONO 3 
M QONOIHHTeIbHOK MoayeH BOLbI B OYar Ta3sHHKAaWHH B KOMMUeCTBE OT | 
no 315 r/aac. B mpouecce onbiron Bench HaGsIOJeHHA 3a BAK HOCTHIO H XH 
YeCKHM COCTABOM 1a3a, Ha OCHOBE KOTOPbIX IPOH3BOAMMCbh pacueTbI ero Ten 
TBOPHOH cnocoOHocTH 

PesysbTaTbl HaOmoye Hui HaHeceHbI Ha prc. 1. Anamn3 T'pHBeeHHOrO rpa 
Ka MO3BOIM€T YCTAHOBHTb cCyeyoulMe Momo KeHUS: 
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CASA 


Tennombopnan cnocobHoc. 


1. Konuuecrso Bogut, HaxOJMIMelicA B OYare rasuduKalluu B BUe BOAAHIX 
pOB, ABJIACTCH AKTHBHBIM (pakTOpOM, BJIMAIOWINM Ha TeIJIOTBOp Hy!0 CHOcO6- 
cTb rasa. B onbirax I cep ona u3MeHsuacb oT 990 yo 1895 KKan/HM®, B onbI- 
< If cepuu —or 1138 yo 1972 xxan/yM? c MOCJIENYIOUHM CHH2KeHHeM 
390 KKas/HM?, ‘ 

es SaBicuMocTD TENJOTBOP HOH CNOCOGHOCTH ra3a OT KOMMYeCTBA BOI, 10- 
MMBC B OYar rasHpukalMn, MpeqctaBasasa BonbITax | cepHu BOCXOAALLYIO 


Puc. 2, Hepasppixennpiii o6pasemy yraa Mocae 
ra3sHhukawHun Oe3 NosayH BOLbI 


Puce. 3. PaspbixJenubplit” o6pa3en, yraa Mocue ra3sndu- 
Kalu C Nofayel BOLI 


MBy10, B ombitax II] cepHH — KpuHBy, HMeIOULyIO MaKCHMYyM B TOUKE, OT- 
laiolleH mpuToKy Bos! 150—160 r/yac, uu 180—220 r/uMm? yyTba. 

3. TloppimeHve TemOTBOpHOM CMOCOOHOCTH ra3a MpOuCxOAMIO TaKXKe Mmpu 
[CYIIKe MOHOJIHTOB yIJIA 3a CUeT yJIYUIeHHA YCNOBHH UX Tra3s0mpoHHWaemMo- 
| H TermsOOOMeHa. 

V3 npupeyeHHbix NOO*KeHHH, BUHO, YTO YJIYYWeHHe TeNMOTBOpHOH cmoco6é- 
TH rasa OOYCAOBJICHO He TOJbKO y4acTHeM BOJbI B Mpomecce rasMHpbuKalnu 
lei KaK XHMHMYeCKOrTO peareHTa, HO H ee (PH3HYCCKHM J[CHCTBHEM, BbISbIBaIO- 
M pa3pbixyieHHe yruie (cM. puc. 2 u 3). 

Y Ka3aHHble NOMOMeHHA OYAYT CUPaBeAHBbI HW JIA ECTECTBEHHBIX YCJIOBHH, 
- Ha mpouecc ra3sudHKauwH yrviel OKa3bIBalOT BJIMAHHE TMOJ3CMHbIe BOB. 
3HHIAa MOMKET 3aKJIOUATbCA TOJIbKO B KOJIHYCCTBEHHOH XapakTepHcTHKe Hc- 
(HBIX J[aHHBIX. 

Jla6opatopua rugzporeojormyueckHx mpo6em~ : Iloctynu10 


um. ®. I]. Capapexckoro 22 II 1956 
Axaflemuu Hayk CCCP 
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é Jortnagn AKkangemun Hayk CCCP 
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rEOJIOPHA 


|. r. 1. AJIPEPbEB | wv JI. H. KYAPHH 


O TEPEMYJIbBCKHX KOHTJIOMEPATAX H HOBOCEJIHLLKOM 
FOPH3OHTE TY®OB SAKAPIIATbA 


(II pedcmasreno akademuxom H. M. Cmpaxoseim 16 III 1956). - 


3a mocieqHHe TOfbl COBETCKHMH TeOOraMH BMepBbIe JIA MHOLEHOBBIX 
OKeHHH SakapMaTbA OblVIH COCTaBJIEHbI CTpaTurpaduyeckne cxempl. Han- 
ee OOOCHOBAHHBIe MOfpasyenenna an UW. b. Waewakos (*). Ognaxo Bos- 
T H€KOTOPbIX TOPH3OHTOB OCTaeTCA Bce ele cnopHbiM. Ilo B. HW. Cnapuny 
1. C, ®usnumonoson (°) TepellyJIbCKHE KOHTJIOMepaTbl sABIAIOTCH cpalueit 
¥aHO-rJIMHUCTOM CBHTbI, JlexKalle B Oacceline p. bopmappl Bpue KMOOyK- 
X Tyos. TepenrysbeKue KOHIJIOMepaTbl CONOCTAaBJIAIOTCA C COMOTBHHCKOIt 
roH (renppet) HM. B. []nemaxopza (7). HW. A. Kopo6xos u H. B. TMnemaxos 
3) MOMelaloT TepelilysIbCKHe KOHTVJIOMepaTbI BbILUe COJOTBHHCKOM CBHTbI 
IMTAaIOT HX Oa3aIbHbIMH XYCTeUKOH CBUTbI rebBeTa. O. C. Basos (!) B no- 
(Hee BPCMA CTaJl OTHOCHTb TepelllyJIbCKHe KOHTJIOMepaTbl, HOBOCeIHMUKUIt 
H XYyCTelKHe PIHHbI K TOpTOHYy. BypKasoBcKasA NecuaHo-rsiMHuCcTaA TONULAa 
ayYHOH MM OTHeCeHa K COJIOTBHHCKOH cBuTe (rembBeT) HM. Bb. I]nemaxosra. 
IpopeyqeHHble HaMH 3a TMocmeqHHe TOJbl UCcMeJOBaHHA NMO3BONMM N0- 
rOMy MOOlHTH K BOMpocy 06 ompeseseHHH CTpaTurpaduyeckoro NoNOmKeHUA 
CJIOBHH OOpa3s0BaHHA TepelllyJIbCKHX KOHTJIOMepaTOB. 
TepeliyibckHe KOHTJIOMepaTbl MOJIb3yIOTCA WHPOKHM. pasBuTHem Ha 
oHaX BOJOpasyena Mexyy pp. JlyxanKoH Hu TepecBol, Mexyy cc. Hosoce- 
au Kamuna. B coctaBe 3THX OOpa30BaHHH JOMHHHPYIOT OCOJIOMKH OewbIx 
‘C€pbIX IOPCKHX H3BECTHAKOB, 3aTeM CJeAyIOT raJIbKH NeCuaHHKOB *pinwa u,. 
OHEIL, MOUTH He€OKATaHHbIe OOJIOMKH KpaCHbIX C€HOHCKHX MyXOBCKHX: Mep- 
Hi. OOubHaA TIpHMeCb MEJKO pa3s{poOeHHOrO C€HOHCKOrO MaTepHasa Tpu- 
P KOHTIOMepaTaM XapaKTepHbI Jif HHX KpaCHbIH WH PO3OBbI UBET. 3-113; 
JTMCYCHHbIe JIMTOMOPHYeCKHe OCOOeCHHOCTH TepellyJIbCKUX KOHPIOMeEPaTOB 
<O OTMHUAIOT HX OT HOMOGHHIX COpa3s0BaHHH B Ooee BbICOKUX: TOPH8OHTAaX 
WeHa, UTO CBHJeTEJIbCTBYeT O KpyIHbIX NaeoreorpapuyeckHX. HSMCHEHHEX, 
ACIUEMIUHX B IIPOM@KYTOK BpeMeHH MexK]y UX o6pa30paHHeM. )) 5/1 
JnucaHHbIli POPH3OHT BBUAY Kpaline OrpaHHYeHHOrO pachpocTpanenHsA HeMb- 
SYHTATb Oa3aJIbHbIM IO OTHOIICHHIO K OCTaJIbHOH BepXHeTpeTHYHOH TOME. 
YeHowaHHe BbILMeTeKallero MHOWeHa caraeT PHOMHTOBLIN Ty. ITOT;, TaK 
JBACMbIL HOBOCeIMUKHH, Ty) BAOb CEBEPO-BOCTOUHOM OKpPaHHbl BMaHHbIsa- 
eT pe3KO TpaHCrpeccHBHO He TOJIbKO Ha MeJIOBbIX MW NaJIeOreHOBbIX OcaqKaX,. 
Ha OMHMCaHHbIX TepelllysbCKUX KOHTIOMepaTax. B camo Jeve, B BeEpXOBbAX 
YIbXOBUYUK TY) eXKUT HEMOCpeACTBEHHO Ha WyXOBCKHX MepresAx. BocTounee 
Ib OBpara, Biagaioulero ciipaBa B p. Jly2KaHKy, Y BOAAHBIX MeJbHHL 
-. Hosocemmue, Mexkyy HUMH NOABAeTCH KOHTOMepaT,  OOafatouinit 
I TIpPH3HakaMH, MpPHCYWHMM TepelllyIbCKHM HaKOIVICHHM, H TO MOLI 
WM He Upeppimaromuh 2—3 mM. Ha peke OH BbICTyNaeT m0 o6ouM Oeperam 
ia MeTpax B 100 HHxKe ToceqHeH MNOTHHEI. 
Ja eBOM CKIOHe JOJMHbI, BO3e WepKBH B c. Hosocesuua, puonnroeblii 
HpociexKeH 10 Mpoctupanuio mouTu Ha | Km. Ha BcemM 9TOM BRST Eker nie 
I@QKHT CHOBA HeMOcpeCTBCHHO Ha HWyXOBCKUX MepreslAX. 
3 oppare CyxoM BrepBble NOABJIACTCH TepelllyJIbCKHH KOHIIOMepaT Gonpioii 
HocTH. B Hauae OH sleKAT Ha MyXOBCKHX MepresAX, HO Jlamee K BOCTOKY 
XOMUT Ha Tameorenoppili dun. IlokppipaeTca OH Ha: BCeM TIpOTAKEHHH 
reM 2Ke HOBOCeIMIKHM Tydom. B Tako Buse OH AOXOAUT Ao Gepera p., Te- 
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pecBbl B paiione c. Kammubt. Ero MomtHocTb B 9TOM paHoHe AocTuraeT 160 
Jlanee OH MOUTH COBepIeHHO BbilafaeT H3 pa3pe30B, H HOBOCCVJIHILKHH 1 
HasleraeT HenocpeCTBeHHO Ha dinmlu MameoreHa. TObKO B HHXKHEM TeUE! 
noroKa ConeHoro, Ha mpapomM cKsoHe ero Zonuupl, JI. I]. Pop6au Opin 00 
py2KeHbI KpynHbie hibiObl KpacHoro KOHTWIOMepaTa C OOHJIM€M HSBCCTHAKOE 
rayleK, 63 COMHeHHA OTHOCAMHXCA K TepelllyJIbCKOMY TOpHsOHTy. XOTA B 
peHHOM 3aneraHuM STM MOposbl HalijeHb! uM He OblWIH, HO HeIb3A COMHEBAT! 
B HX IpHcyTcTBuH.B JaHHOM mylikTe. OTCYTCTBHe KOPeHHbIX BbIXOAOB MOx 
OObACHHTbh TOMbKO MaJIOH MOLHOCTbIO FrOpH3OHTa. } 
Tlocnequuit BOcTOUHBIM BbIXO, HHTepecyloWluX Hac OOpa3s0BaHHH pacwlo 
2KeH B MoToKe Bypkasio,. coceqHeM C TObKO TO YHOMAHYTbIM Coy1e HBIM. Sq 
OHH BBICTYMaIOoT B Ape HeOoNbWOH ANTHKIMHaIM, OCOKHEHHOK c6poc 
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2 VVsVy 


Puc. 1. Cxema 3ameraHHa TepelllyIbCKHX KOHTWIOMepaTOB Ha ceBepo-BOCTOUHON 

oKpauHe BepxHerTucceHcKo BaHHbl. @ — HOBOCeIHIKHM TOPH3OHT PHOJIMTOBBIX 

typos (renpBet), 6 — TepelllyibcKH KOHTIOMepaT (HHKHHH MHOLeH) 6 — HU 

(Cr—Pg) 

OyHako HenocpeycTBeHHOH CBA3H MeKy STHMH BbIXOJaMH, pacilOJIOx%KeHHb 
B OIH3KOM COCeJCTBe, He HMeeTCA, TaK KaK B IIPOMeKyTKe PHOJHTOBHIN 1 
JI@KUT HemocpeycTBeHHO Ha (dbinme. OnucaHHble B3aHMOOTHOLWIeHHA Mex 
TypaMu, KOHrOMepaTaMH H Me3030HCKO-MaJsleOreHOBbIM CyOcTpaToM Harwq) 
HUIIOCTPUpYy!OTCH MpusaraeMbIM CX€MaTHYeCKHM pa3spesom (puc. 1). Bee | 
yOCHHTeIbHO CBHeTeIbCTByeT O Oomee ApeBHEM BO3pacTe KOHTOMepaT 
yeM BBIMeIeKaluH Typ, OTHOCAMHHCA K TreJIbBeTy. 

HeoOxoquMo IIpHsHaTb, 4TO TepelllysIbCKHe HAaKOMJICHHA 3aNOMHAOT 
CTeMbl SPOSHOHHbIX JIOMKONH, MPOMbITHIX B NyXOBCKHX MepreJAX HM B Mawec 
HOBOM (bulMWe 3ayolro AO oTNIOxKeHAA HOBocemuuKOrO Tydpa. B sty 930 
OYeBHIHO, CyIeCTBOBaJI TOpHCTHIM pebed, KOTOpPbIH 3aTeM Obi MOHOCT 
TleHeNJICHH3MpOBaH, YTO, O€3 COMHEHHA, MpeMUIeCTBOBAaNO, TeJIbBeETCKOHM Tpa 
rpeccHH. DTO OGCTOATeMbCTBO 3aCTAaBIAET C YBEPCHHOCTbIO OTHECTH Tepellly 
CKM@ KOHTIOMepaTbl K HHKHeEMy MMOWeHy. OposHOHHag (pasa MalaeT Ha po 
XKYTOK BpeMeHH MexKy S0leHOM (pinu) MH TebBeTOM (HOBOCeNHMUKUM TY 

TakuM oOpa30M, ee MO*KHO Oplvio Obl OTHECTH HOO K ONMTOLeHy, I 
K HwkKHeMy MuoleHy. Bropoe pemieHve HaM kaxkeTcH GOoslee MpHeMveMi 
TaK Kak HM B OOwacTH CeBepHbIX Mpefropul Kapnar (no qaHupim T. TI. Ande 
eBa) OTMeyaeTCH 9pOsHOHHasa (pasa, O3HAMeHOBaBINaAcd HaKonmeHuem cn06 
CKHX KOHTIOMepaTos. 

Hispecruo, 4TO B NOMOGHEIX OOpasoBahuAx PymbiHHU HaiijeHa Oypyura 
ckan (bayHa. YuMTEIBad BCe CKa3aHHOe, HaM KaXKeETCH BeCbMa BePOATHEIM, 
M B SakapllaTbe aHanoruunand (basa pasBUTMA OKaxKeTCA CHHXpOHNUHOM, T 
TepellyJIbCKHe KOHIOMepaTb! MOryT ObITb OTHeceHbl K OypAurasy. 

HopocesmuKuH TOpH3OHT yupesBbiualiHo XapakTepHBIX H3yMpyAHO-3eneH 
SeNeHOBATO-CepbIX HM CBETJIOCEPbIX Ty:OB IWHpOKO pasBuT m0 Bcemy CCB xj 
BepxHerucceHckolt BIaquHbl, rye TpalcrpeccHBHO c pe3sKHM  Hecoryiac 
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meraeT WIM Ha TepellybCKHX KOHTNOMepaTax, HH Ha CHIbHO JNcNOWM- 
BaHNbIX Nopowax Pinuia. Coxpanupluivecs MecTaMH MenKHe OcTaHuBl Tya 
KE BMOJNOCe CIJIOWMHOPO PasBUTHA Mela H MasleoreHa CBHAETEbCTBYIOT O ObIJIOM 
APOKOM pa3BHTHH 9TOrO NMOKposa. 

B palione c. HopocesHubi, y MeJbHHIbI, Ha mpaBom Gepéry p. JlyxanKu 
MLHOCTh TYPOB paBHa 28 M. Sanayuee, no p. Bya»xoBuNK, B HMKHeli vac 
spesa, STH Tydpbl OOHapyKuUBaIOT TOHKOe YepeoBaHue c TydpuTaMH u Tyo- 
HHBIMH Necuahnkamu. J[aee Ha 3amajl MOWLHOCTh Ty(pOB yMeHbINAeTCH. 

K Boctoxy or c. Hopoceanua (B palione notoxa Kyr, c. Tloqnseca) pHomn- 
BbIe TYPbl CNORKHO JMCMOUMPOBAHbI, HMeIOT KpyToe Najlehue un pasOuTDI 
IKHMH BePTHKAJIbHbIMH CMeIeHHAMH. 3yecb HX MOHLHOcTbh Jocruraer 120 Mm. 
reiojla STH TyPbl Npocwerxkeubl JayekO Ha BocToK, B Gaccelin p. AnmuubT, 
(@ MOULHOCTh JOxomuT Jo 250 mM. P aunts oo, 

B cpeqHem TeyeHun noroka Kyt pvonnTorpie Tydbl MpHuuMaloT yuacTue 
CTpOCHHH CHHKIHHaIbHOH HW aHTHKIHHaNbHOH cknaqoK: B camom pycae 
WM SasieraioT Ha mHH3e (AuHHOH 100 M, MomjHocTBIo 2,5 M) TepelrysbcKoroO 
HPIOMepaTa, Pe3KO BbIKJIM HHBaloMlelicaA B Oe CTOPOHBI, TaK UTO TY) MepexoAHT 
sHOCpeICTBeEHHO Ha MOBepXHOCTb MyXOBCKHX Mepreveli. 
-B pycae noroxa Bypkano HoBocenMuKue Ty(pbI BbICTYNaIOT B KpblIbAX 
ATHKJIH HAH, B Ape KOTOPOH OOHAaKaloTCA TepellybCKHe KOHTOMepaTHl 
ecueqOBaHHoro palioHa. B ox HOH yacTH uccTeqoBaHHoro paliona Hopoce- 
MUKU TOPHSOHT BYyJKAaHHYeCKHX TYPOB BbIXOAMT Mery cOpocamMu Ha 107K HOM 
phe AHTHKIMHaIH K IOS oT c. Kepexxeyb. MomHocTb ero 3fecb WOcTHTaer 
JO m. Mectamu B OCHOBaHMH ONMCAHHO TONMH HaGOaioTcA KOHTOMepaTsl, 
raTble TaJibKaMH H3BeECTHAKa, HO CIMCHTHPOBaHHble TYPOreHHbIM MaTepHa- 
oM. Takue Ke OOpasoBahuA BCTpeualoTCA H BbIIe, NepecavBan mace Typa. 
 palione c. Ilogmneca 9TH OTNO*KeHNA 3aeralwoT Ha MOBepXHOCTH Tepelllysb- 
KMX KOHIJIOMepaTOB, 4TO BBEIO B SaONyKAeHHe PAX NpeAbIAyuInx UCeeMOBa- 
eH, CUHTABIUHX MOJOOHbIC OTHOWeHHA OKa3aTeMbCTBOM ocTemeHHoro 
spexoyia MexKJly ykKa3aHHbIMH TOpH30HTamMH. MmMeHHO Ha 93TOM OCHOBaHHH 
. B. Maemaxkop orvec Tepelirybckwe KOHIOMepaTbI K XYyCTeKOli CBHTE. 
exKy TCM aHaOrH4Hble OCaqKH B OCHOBaHHH HOBOCeMUMUKOrO Tyda HaOs10- 
4OTCA HM BHe OONacTeli pasBUTHA TepelyJbckol TomuH. Hanpumep, OHM BbI- 
rynaioT B BepxoBbax p. B. Bacxsy. B ~Apyrux cayuanx (noroxu: Bypxauo, 
yT) TypbI 3aleraioT C ACHbIM MepepbIBOM Ha KOHTOMepaTaxX HHKHero. MHO- 
sHa. TakHM O6pa30M, ropus0HT rpy6oo6n0mMouHoro MaTepHasa, wexKallul 
OCHOBaHHH BYJIKaHHYeCKHX Ty(OB, NepexoJuT TpaHcrpeccHBHO COBMeCTHO 
) BceH ToNMeH Ha pa3sIMUHbIe HH *KeTe*KalHe OCcaKH. 

Ormeyasa BCe yKa3aHHbIe BbIIe OCOGCHHOCTH, MbI MpHIWIH K BbIBOLY, ITO 
WM OOpa30BaHHA BOSHHKJIN BCJIeCTBHe pa3MbIBAaHHA ApeBHHX TepellyJbCKHX 
DHYJIOMepaTOB BO BpeMHA YesbBeTCKOH IpauvcrpeccuH. JInmHuM. JOKasaTeIb- 
BOM B MOMb3Y TaKOH TOUKH 3peHHA CyKaT MyuWaA OKaTaHHOCTb M Ma+ 
Ie PasMepbl TasleK B HaKOMJIeHHAX TycoreHHOH TOMWIM. =” 

Takum o6pa30M, 9TH, a He TepelllyJIbCKHe KOHTOMepaTbl Hy2KHO NOCTABHTb 
OCHOBaHHe TeJIbBeTCKOH XYCTeUWKOM CBHTHI. TUES 

Ha BceM NpoOTsKeHHH CeBep HOrO Kpad BNaMHbI B UCCIeOBAHHbIX Npepesax 
BOCEMHUKHH Typ MOKpbIBaeTCH TIMHMCTOM ToMMeH rebBeTCKOM XycTeWKOK 
suTHI (4, °), cofep2xalleli 3aexxKH KaMeHHOH cOH. OTa TOMA MOBCeMecTHO 
laraeT HanOoee NOHHKeHHBIe yUaCTKH pebesa MW MOTOMY CHJIbHO 3ajep Ho- 
iHa MW OOHawKeHa oueHb cwado. ; 

JIpsoBcKHH rocyapcTBeHHbIN yHHBepCcHTeT Tocrynuso 

um. Hp, ®panKo 1.11 1956 
WMTHPOBAHHAS JIUTEPATY PA ; 

10.C. Banos, Te3. JoKn. cope. no paspaborKe yHHpuUNpOB. CTpaTuTpaduy. MKartbl 
eTHu, oTm0%x. Kppimcko-KapKasckoli o6n., Baxy, 1955. * HW. Kopo6xos, H. Mae- 
ako, J[AH, 62,,.N3 (1948). *H.A. Kopo6xos, Tp. BHHIPMH, nos, cep., B. 29, 
— JI. (1951). 4 JI.H. Kyapun, Tp. JIppos. reon. o6m., naneout. cepa, B. 2 (1953). 
JI.H. Kyazpuu, Tes. n0Kn. coBelll. no paspa6orKe yHHpUUMpOB. CTpaTHTpadny. UWKaJbt 
eTHUH. oT0%K. Kppimcko-Kapkasckoli o6., Baxy, 1955. * B. WM. Caasun, H.C. ® u- 
HMOHOBA, Tp. JlbposcK. reo. OOul., reo. cepHa, B. 3 (1953). i af 
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TEOJIOM!H 


H. fr. BPOJCKAS u A. B. COJIOBbEB 


i 


OCOOPHTHI B TPETHUHDbIX OTJIOKEHHAX CAXAJIVHA 
(Mpedcmas.zeno axadenuton H. C. lamexum 2 1X 1955) 


- Bo Bpema 9KcnequuMOHHbIX pador 1954 r, aBTOopaMH HacTOAUero COOOIeHE 
ObIO OOCMeOBaHO MecTOpOxeHHe PociopHToB Ha 3alaHOM NoGepexkbe NOM, 
ocrposa IImuyra, Ha cepepHoM CaxavIuHe y yCTbs p. BoyonayqHou. Pocipopur: 
NpHypoveHHble K riayKOHHTOBOH Mayke NMHAbCKOM CBUTbI,OTHOCALeHCA 110 BO 
pacry K HH3aM cpefHero MHOUeHa, MpeAcTaBAIoT co60H KOHKpelHOHHBIe Of! 
pasoBaHHA MHOrya OKpYruiple, Yallje HeMpaBHJIbHOH (POpMHI. 

Paspe3 TpeTHuHbIX OTOXKeHHH nomyocrposa Ulmuyra HayMHaercs Cc OcaqK 
MauHrapcKOH CBUTbI, OTHOCHIJHXCA N10 BOSpaCcTY K BepXHeMY OJIHTOWeHy - 
HWKHeMy MHOLeHy. CBuTa NpefcCTaBleHa MeCYaHO-PJIMHHCTbIMH OCaqKaMH Jlary! 
Horo: 06mHKa. B ocHOBaHHH ee 3ameraeT yrvieHOCHad Mauka. 

Bpuenexkailai TYMCKad CBHTa HHXKHEMHOMeHOBOrO BOSpacTa CJIOKE! 
TEMHOCEPbIMH IJIOTHBIMH TJIMHaMH, CMCHAIOWLMMHCA K BepXaM Oovlee NecuaHA 
TbIMH TJIHMHaMH CO WIeOeHYaTOH OTJCJIbHOCTHWO. . 

[Iupckand CBHTa N10 JHTOMOrTHYeCKOMY COCTaBy JIeMHTCH Ha JBe YacTH 
HMKHIOIO, CJIOXKCHHYIO TOHKOCJIOHCTHIMA ONOKOBHAHBIMH CulaHWaMH, vepeyt 
HJMMHCA CO CIAHUeBaTbIMH aprHJJIHTaMH, aJIeBPpOJIMTaMH HW MWeCuaHO-rJIHHUCTbIN 
ClaHIaMH, WH BepXHIOIO, B COCTaBe KOTOPOH MpeoOsaawoT NecuaHHKH, a PIHH 
CTbIE MOpOAbI 3aHHMaloT NOAYHHEHHOe NoOo*Kenve. B HuKHeEM WACTH CBHT 
IIPHCYTCTBYeT JOBONbHO MOM[Had rlayKOHHTOBad Nauka, K KOTOpOH H UpHyp 
YeHbI XKCJIBAKOBbIC (OCOPHTHEI. 

Savueraioulan BbIWe KacKaHad CBHTa MpefcTapseHa OfHOOOpasHol TOME 
TEMHOCEpbIX MACCHBHO-CJIOHCTHIX aJIEBPOJIHTOB C TOHKHMH TIpOCJIOAMH TOHK 
CHOHCTbIX TJIHH. 

' Besrepuiickaa. cBuTa, Tak2xKe CpeqHEMHOWeHOBOTO BOSpacTa, cOKeHa We 
YaHHCTbIMH CJIOAUCTHIMH TVIMHaMH C peKHMH MpOCOAMH CJIOAHCTHIX ecu. 
HHKOB. 

OTj02%KeHUA BepXHero MHOLWeHa NpeACTAaBJIeHbI JHaTOMOBOH CBUTON, COXKeHHC 
AMaTOMOBBIMH . yIMHaMH HM CpeHe- H MeIKO3CPHHCTbIMH TecuaHHKaMH. 

Orsox%KeHHA NMOWeHa NeNATCH Ha MaTHTyKCKy¥0 HM MOMBIPCKy!0 CBHTHI - 
H‘TpeAcTaBseHbl WpHOpexXHbIMH HW JlaryHHbIMH Ocay{KaMH. 

.« Peonorwueckaa ucropus nomyocrposa [mugra 3a Tperu4Hoe Bpema pucyere 
B. cnefyiomem Bue. Ilocne mposomkuTebHOrO pa3MbIBa TpaHcrpeccus MOp 
Ha'aty TeppHTOpHio Hayamacb B KOHUe ONHTOWeHa HM MpuBela K HaKONeHH 
NpHOpexXHbIX MOPCKHX HM MaryHHbIX OCaAKOB MauNrapCcKoli CBUTHT H HOPMaJIbH( 
MOPCKHX OTJOKEHHH TYMCKOH MU NMbCKOM cBuT. Ko Bropoli nOOBHHe HWKHer 
MMOleHa TIpHypoveH HHTeCHCHBHbIM BYJIKAaHH3M WH M3JIMAHHe OCHOBHBIX aB 
patioue ropbl OcnenOepra — muica Topuepa. B caeqyrouuit OTpesOK reoJor! 
YeCKOM HCTOPHH 3feCb, OUCBHAHO, CYWECTBOBAJI OCTPOB BYKaHuYecKoro TIpow 
XOUK MCHA, TAK KaK OTNOMKCHUA MMIbCKOH CBUTHI 3asleraioT TpancrpeccuBE 
Ha o@py3HBHBIxX Nopofax Mbica Topuepa. hee 

_ HanOonpuree paspurve Tpancrpeccua Mops 3a TpeTHuubiii nepHoy nosyans 
B IMJIbCKOe BpeMA, YTO NOATBEpAKNaeTCA He TObKO JIMTOMOrHeH OCaTKOB, HO 
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yHOu (opamunndep. B konye cpeqHero H Hayate BepXHero MHOWeHAa IIPOHCXoO- 
f HEKOTOPoe OOMeeHHe MOpA, OTPa3sHBlleecd Ha YBeIHYeHHH Mecuanucro- 
[ OCaKOB (BeHrepHiicKaa cura). , 

Ocaqkn AMATOMOBOH CBUTbI, BOSMOXHO, CBASAHbI C HEKOTOPOL HOBOTi TpaHc- 
CCHEH MOPA, XOTH pA) HCCMeOBaTeeH CYHTaeT HX M@IKOBOJHbIMH. B mIHo- 
ie Ha Nosmyoctpose [Imuqra rocnoscrsosad NpHOpexublii H aryHubil pexum, 
MBeWIMM K HaKOINJICHHIO JIMPHHTOB B BepXaX MOMBIPCKO CBHTHI. 
‘Kak yoke yKasbiBavl0Cb BblIle, (pOCPOPHTOBbIe KOHKPelHH CO 3HayHTebABIM 
jepxkaHHem P.O; Ipuypouenbl K riayKOHUTOBO nNayKe, 3avleratomlelt B Hu3aXx 
AbCKOM CBHTbI,MOpOfbl KOTOpOH OOHaxKaloTca B yorbe p. Bogonaguoit, Ha 3a- 
[HOM moOepexbe nosyoctposa. [loqcrumaiorca OTMOKCHHA MHJIbCKOL CBHTBI 
yKa3aHHOM BBIINe paHOone oPiPy3HBHbIMH MOpoOaMH, OOHaxKalouluMHcA B 
) M Bblllle M0 peke or ycrbs. Tlopogbi, caraioumme abby3HBHbIi Maccue, 
{OBHOrO COCTaBa NOpPHPOBHAHOrO CTPOeCHHA, HO CHJIbHO BbIBeTpe/IbIe H H3- 
HeHHBIe. 

OrioxeHusA, BMeU[aloNue KOHKpelHu ocopuTos, B ycrse p. Boyonaguoii 
eACTABJICHBI TOJINeH OMOKOBHAHBIX aJIeCBPOJIMTOB, TepecaHBalolluXcCA C TOHKO 
SCIAaHWOBaHHBIMH aprHJiIMTaMH HW ONOKaMH, MowHocTbIO 14,5 m. Tlepexppi- 
TCH 9TA MadkKa TCMHOKOPHUYHEBbIM TOHKO paCCJIaHOBaHHbIM OMOKOBHHBIM 
PHJIJIHTOM MOLLHOCTbIO 6 M, B BepXHeli YaCTH KOTOPOrO HaG.OJaeTcH Mpocmon 
AYKOHHTOBOH MOpOsbl, COCTOAINeH M3 3epeH layKOHHTa, HepaBHOMepHO pac- 
eeICHHbIX B OCHOBHOM KpeMHUcTOH Macce. YuacTKaMH KpeMHUCTHIM MaTepHaw 
JaeT TOJIbKO POJIb WEMCHTa H MOPOa NOYTH WeHKOM COCTOHT H3 rilayKOHHTAa. 
MpOCcO10 rlayKOHUTOBON NOpOAb!l IPHypoOuveHbl pacceAHHbIe KeBaKH cpocpo- 
Top. Moujyocth mpociios 1,0 m. B Kposme cnoa HaOmoJaeTcaA poco MOUL- 
oTHIO 0,10 M, WesHKOM COCTOAIHH 43 %KeTBakoB cocdopurTos. Bpriue 3ameraetT 
aKa MOWHOcTHIO 14 M, cocTOAuLad 43 OOorallleHHbIX B 3HaYHTeJIbHOH cTelneHH 
1YKOHHTOM OMOKOBHJHBIX AJICBPOJIHTOB, HHOra TOHKO pacCJIaHIlOBaHHbIX. 
<POBJe STOH WadKH 3aseraeT CMON PocpopuToB, COCTOAMLMH u3 Poc*popHTOBLIX 
JIBAKOB, CIEMCHTHPOBaHHbIX KpeMHHCTO-cpoctaTHBIM WemMeHToM. MouyHocTb 
spopuTHoro cog 0,5 M. [lepekpprBaiorca 9TH OTIOXKCHHA MaYKOM OMOKOBHHBIX 
SCJIAHWOBaHHbIX APFHJVIMTOB, MepecaHBalowlHXCA C aJIeBPOJIMTaMH, MOILI- 
THO 12 M. B KpoBwe Nauk JIeKHT CON PlayKOHHTOBOH MOposbl C Npocloem 
DYTJIbIX H YJJIHHCHHbIX 2KeIBaKOB (poccpopHToB MouLHOocTbIO 0,40 m. MomjHocTb 
ro cod 0,90 mM. 3ameraromive BbIIle OTMOX%KeHHA MpescTraBsenb 15-merpoBoli 
Mel CepbixX paCCaHWOBaHHbIX aprHJJIMTOB C WapOOOpasHbIMH KOHKpellHAMH 
ameTpomM 3—4M, cao BcKHMaiomjuMucHCl. Ita Toma BHOBb MepeKpbIBaeTCs 
9eM [AYKOHHTOBOH TNOpOfbl, aHaOrHYHOH OMHCaHHOH BbILIe, MOU[HOCTbIO 
) M. 
Bepxu paspe3a B ycrbe p. BogomaqHol c0%KeHbI CBETJIOCePpbIMH pacculaH- 
BaHHbIMH aJI@BPOJIHTaMH C TMpOCJIOAMH IleCUaHHKOB, POJIb KOTOPHIX BOSpacTaeT 
3epXaM paspesa. OnucaHHblit paspes MpocmeKuBaeTCH H K CeBepy HK tory OT 
rba p. Bogonaguol no Gepery Mopa Ha MpoTaxKeHHH 3—4 KM. 

Ilo MopdouorvyecKuM IIpH3HakaM H Ha OCHOBaHHH MeTporpadHyeckoro 
y4eHHa (pocpopHTOB MOXHO BbIAeIHTh cwlefylolHe THIIbl KOHKpe- 
i. 
1. )Kenpakospie (bocipaTHble KOHKPeUHH BCTPeyaloTCA B BU XKe/IBaKOB pas- 
THOM (POpMbI: OKPyTvible, HHOFa C XOPOLIO 3aMeTHBIM KOHICHTPHYeCKHM CTpoe- 
2M, BLITAHYTHIC, IPHUYAIHBO H30rHyTble, HaNOMMHAIOMUIHe OKAaTAHHbIe OOOMKH 
-reli. Bemecrso, Cularaioljee KOHKpellMH, cBeTsocepoe, mioTHoe. C noBepx- 
“TH XKEIBAKH MOKPbITbI [VIMHHCTO-KpeMHHCTOH KOpouKOli. PasMep 2KesBaKOB 
ruraet 10—15 cm. [log MuKpocKoroM BHAHa Macca H30TpomHoOro tocaTHOrO 
WecTBa, OecllBeTHOrO WIM Cylerka 2Ke/ITOBaTOTO B Mpoxojsamem cBere. [loKa- 
eb Upetomnienus 1,618—1,620. B 6ombuiom KomMyecTBe BCTpeyalorcA OCTAT- 
pagquounpuli HW AuaTOMOBDIX BOAOpocieli. CkemeTb! PaKOBHH BbIMO/HCHD! 
barom. TeppHreHHbIli MaTepHas IIpHCyTCTByeT B He3HaYHTCJIbHOM, KOJIHMe- 
@ H MIpescraBsieH 3epHaMH MoseBoro wmlaTa, pexke KBaplwa. Ormeuatorca per- 


> 3epHa layKOHHTa. 
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2. )Kenpakospie :octpopHTo-riayKOHUTOBble KOHKPelHH MpeACTaBJAIOT 
6ol 2KeBaKH, COCTOAMMe M3 TEMHO-CepoOro C 3eJIEHOBAaTbIM OTTCHKOM IVIHHHC 
tbocipaTHoro MaTepHasla. PopMa 2%KeiBakOB pasHoodpasHas, YacTO HaOso ato 
CIJIOWeHHbIe pasHocTH. B ueHTpaJIbHOM YaCTH %KeJBaKM MMCIOT, KaK IpaBH 
6oulee cBeTulyio oKpacky. Mnorga B HUX 3aMeTHbI OKpeMHesIble yuacTKH HU K 
cTaslbl KBapia. Iloq MHKPOCKONOM BHAHO, YTO OCHOBHaA MaCCa TIpeAcTaBa 
H30TPONHbIM (poctaTHbIM BeLeCTBOM, y¥aCTKaMM csa0O paCKPHCTAaJJM3OB 
HbIM. [IpucyTcTByeT OOJbLIOe KOJIMYECTBO OCTATKOB MHKPOOPraHH3MOB H 3e} 
rlayKOuuTa. InayKOHUT cepoBaTO-3e/1eHOrO, HHOra PO yOOBaTO-3eJ1eHOrO HK 
jleHoro wpeta. 3epHa pasmepom 0,4—0,5 MM YacTO OKaliMJIeHbI 2KeJIe3HCTOH } 
tboctbaTHOH o6o0yuKoH. MHorouvceHHble TpelMHbI B PlayKOHUTe 3allOJIHe 
cbocdatom. B paye o6pasuoB OTMeYaeTCA 3HAYHTeJIbHOe KOJIMYECTBO 3€peH NMP! 
u cugeputa. [locneqHu HHOra NOJHOCTbIO 3aMellaeT rlayKOHHT, COXpaHad | 
cbopmy. TeppHreHHbIli MaTepHadl IIpHCyTCTByeT B H€3HAYHTCbHOM KOJIMYECT 

3. [lauryatpie doctpopHToBble KOHKpelHH MpecTaBAAIoT COOOM NAMTKH 
cbaTa, HMelollve MHOra BU KOpOyeK, COCTOAIMX H3 MeJIKHX 2KeJIBaKOB H 
JIOMKOB (poctbopHToB, CIUCMCHTHPOBaHHbIX IJIMHHCTO-(poc*aTHbIM BeLecTBt 
IIpocnou, cocrosuve 43 3THX OOpas0BaHHH, JocTuraioT MomHocTH fo 0,5 
B wuiude BuqHa KopHuHeBaTO-Oypaa Macca ociaTHOorO BellecTBa C NpHMeC 
KPCMHHCTO-rIMHHCcTOrO MaTepHasia. IIpucytTcrByeT OouIbUIOe KOJIM4YeCTBO Op 
HHYeCKOrO BelleCTBA, JaCTHYHO NHPHTH3HPOBaHHOrO, H MHOFOUHMCJICHHBIE 3e{ 
rylayKOHHTAa. 

XUMMYeCKHe aHasH3bl POCPOPHTOB, BbITIOJIHeHHbIe B XHMMKO-aHaJIMTHUeC! 
na6opatopuu TocyyapcTBeHHoro MHCTHTYTa TOpHO-XMMHYeCKOrO CbIPbA, © 
Web B Ta6. 1. Kak cnegxyer u3 TaOmHuUbI, CofepxKaHHe P.O; B KesBaKaX JOC 
raeT 36%. Bo BMellaiollux Noposax — ONOKOBHAHBIX aJleBpOJIMTaX MW apruJ 
Tax — cOJlepxKaHHe (poctpaTOB He3HayHTeJIbHOe HM KOMeOneTcA OT 0,04 Qo 0,14 
Mckmoyenve pecTaBAloT Ba MpOCciOA rmayKOHHTOBOH NOpobl, B KOTOF 
coyepkaHve P,O;, NO AaHHbIM aHaJIHTHYeCKOH Ja6opaTopHH CaxaJIMHCKt 
dunwana AH CCCP, noppunaetca 40 2,7—3,4%. O6pamaer Ha ceOA BHHMAa! 
CpaBHHTeJIbHO BbICOKOe cofepxaHHe P.O; B acy3HBHOH nopoje, paBuHoe 1,78 


TaoOauna 1 


Hepac- 
XapakTepHcTuKa NpoObi P.O, EF CaO CO, MgO |TBOPHM.. 
OcTaTOK 
IIpocnok #xenmBakoB docdoputa 

B aprummuTe ..... - . | 21,67) 1,44 | 37,46) 0,80 | 0,39 | 4,25 
IIpociok dochoputa B riayKoHH- 

TOBOH nopome. . .... . . | 33,77} 2,28 | 46,05) 1,18 | 0,39 | 8,74 
Docoputopan KouKpenwa . . . .| 36,0 | 1,33 | 36,48] 0,94 | 0,46 | 2,70 
IIlpociok %xenBaKoB docoputa 

B apruaaute ee eae die Sh es — — — — 
dKewaku cocoputa, cilemeHTH- 

poBaHHble B CnOWHYyIO nnTy .| 13,46) — — — — os 
IIlpocno# 2%xenBakoB qmocdoputa : 

B rlayKOHHTOBOH nopome ...| 9,87) — — —- = — 


OrkppiTve Ha nowyocrpose IImuyra dociopurosoro mMecropoxeHuA *K 
BaKOBOrO THIa HMeeT HE TOJIbKO Y3KO MpaKTHYeCKOe, HO H TeOopeTHyecKoe 3 
yenve. MecTopoxeHiA %KeBaKOBOrO THA, KaK CUMTAIOT MHOrHe HccueqoBarTe. 
XapaKTepHbl id MwaTpOpMeHHbIX YCOBH OCaqKOHakoneHua. OnucaHHoe 
BbILUe MeCTOpOx ene y p. BogonafHol, HeCOMHeEHHO XKeBaKOBOrO THA, T 
ypoyeHo K OTOXKCHHAM NMbCKOM CBHTHI, HaKallMBaBlelica B HOpMaJIbH 
CTafWio pa3sBHTHA YreOCHHKJIHHaJN. 

B HacToallee BpeMA He CyIlecTByeT elle CXeMbI OOpas0BaHHaA OcafOuk 
octpopHTOBbIX MeCTOpOAReHHH, KOTOPAaA OODACHSAMA Obl NOWHOCTHIO BCe pas 
oOpasve BCTpevalollHxXCA THNOB MecTopoxenni. HavOonpueli nonyaapHoct 
NOMb3YIOTCH OMOMMTHAA H XMMHYeCKasH TEOPHH MPOUCXoReHUA CociopHTor 
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TOpOm Nenu. XWMHYECKUM OCaxKeHHeM (pocaToR B yCOBHAX BHeLIHero 
AA IeIb(pa OObACHAETCA B OOMUIMHCTBE CLyYaeB OOpasoBaHue (ocipopuTOBbIX 
TOPOXMCHUH MlacTOBoro THMa. OOpa3so0Banne dociopHToBoro mMecTOpox- 
IMA, NPHYPOYeHHOrO K OTMOKCHHAM MMIbCKOM CBHTbI NOmyacTposa LImMugra, 
M Ka2KETCH, HEIb3A OOBACHHTb HU OHOMHTHOH TeopHeli, HH XHMHYCCKHM BBITIa- 
IM€M N10 CxeMe, lipesoxeHHol A. B. Kasakoppim. IIporus storo rosopur J10- 
IbHaA MpHypOweHHOocTb chocopuTos kK adiy3sHBHOMy MaccuBy. BeposirHee 
PO, B 3TOM Cily4ae OOJIbINYIO POM CbhiIrpaH OGoraeHHbIe (pociopom s¢pipy- 
sHbIC MOPOAbl H MOCTYMHAA ByJIKAaHHYeCKan JIeATeMbHOCTb, CKa3aBLIHeCA B 
HOce (pochaTOB IOBCHHJIbHIMH BOJaMu. OOpasoBanne docsopuToR mpoucxo- 
10 B CTaQWIo paHHero AHareHe3sa B pesyJbTaTe KOHWeEHTPauuH cpocdaToB B 
IBOM pacTBope. 

ako! OOorameHuA OcaAKOB cpociopoM 3a cueT MpOyKTOB By AKaHHyeCKOli 
ITEJIbHOCTH HJIM pa3JIOXKeHHA TPH BbIBeTPHBaHHH OCHOBHbIX MOpO HeOAHO- 
ATHO YKAa3bIBaJIHCb B JIMTepaType KaK COBeTCKOM, Tak H 3apyOexKHOH. 
Cneqyer OTMETHTD elle CueLyIOULy!o OCOGeHHOCTh (poctbopuTroBoro MecTOpOx- 
MA Ha nloyocrpose LImMuyra. [naykoHuT aABJIAeTCH JOBOJbHO MOCTOAHHBIM 
YTHHKOM (hOctOpHTOB, HO TOMbKO JIS MeCTOpOXeHHH  mMaTspopMeHHOrO. 
1a; B PeOCHHKJIHHaJIbHbIX (POCOPpHTaX TayKOHHT, HaOOopoT, upesBblyaHHoO: 
jok. Doc*opuTosple Ke CM0H Ha MOyocTpose [ImMuyra npHypoyenbl K riayKo- 
POBOH Mayke OTMOMKeHHH NMMbCKOH cBuTHI. [IpH 9TOM rmayKOHUT He TOJbKO B. 
OHJIMH IIPpHCyTCTByeT BO BMeIaIollHX MOposax, HO BCTpeyaeTcH H B CaMHX 
CCPOpHTOBbIX *%KelBakax. UpesBpyaHHoO HHTepecHOH 3aqayeli B 9TOM HalipaB- 
HH ABJIACTCA BbICHeCHHe BOSMOXKHOPO Maparenesca riayKOHHTa HU tocdopu- 
3, TAK KaK TlayKOHHT B 3HaYHTeJIbHOM KOJINUeCTBE BCTpeyaeTcA B MOposax 
STHYHOPO HM MeJIOBOTO paspe3a Kak 1OXKHOH, Tak H CeBepHOH YacTeH CaxaJiHHa. 
CyenaHHble BbIBOAbI O reHe3sHce docopHToBoro MecTOpoxKseHHA Ha MONy- 
pose [lImugtra TpeOyror mpoBepku Oouee JeTaMbHbIMH paOoTaMH, a CaMO 
STOPOMReHHe MpefcTaBser OoObWIOH TeopeTHuecKHH HHTepec Kak He: 
3ceM OOBIUHEI THN CoctOpHTOBbIX MecTOpOxKAeHHuH. 

TlomuMo onucaHHoro Bplle Ha NMomyocrpospe Ulmuyta mecropoxyenua oc- 
PHTOB X%KeBayHOrO THMa, reomorom CaxamuucKoro oTyenteHua BHUTPH 
J. Uutenko no p. Jlaru Ha cepepHom Caxauuue B 1954 r. OpiuiH OOHapy2KeHbl 
cOpuTHI Muacroporo Tua, c cosepxaHvem P,O;, Aoxo_nuum Jo 16,06%. 
) BOSPacTy toccaTcoyepxailve NOposbl, OOHarKaroulMeca no p. Jlaru, OTHO- 
[CA K IVIHMOWeHY (HYTOBCKas CBHTAa) H NpecTaBIeHbl NecuaHHKaMy HU riHHaMy, 
<OTOPbIX (hocsaTbl HrpatoT POJIb IeMeHTA. 

Takum o6pa3om, B pesyuIbTaTe paOoTr CaxamuucKoro dusmuana AH CCCP 
CaxayiuHcKoro oTyemeHuin BHMIPH B nactosmee BpemMa Ha CaxaJIHHe BbI- 
M€HO [Ba Pa3JIMUHbIX 10 reHesHcy THNa (OCPpOpHTOBbIX MecTOpoOxAeHHH, Mpo- 
IJIGHHOe 3HAYeHHE KOTOPHIX JOJUKHO ObITb OlpeseseHO pasBeOUHbIMH pa- 
raMu. Bompoc 0 reHesiice 3THX MeCTOPOXKAeHHH JOMKEH ObITh PellieH aJIbHeli- 
IMH HCCJIeqOBaHHAMH. 


CaxanHucKHi dumnan Tloctynuno 
AkajlemuH HayK CCCP 23 VIII 1955: 
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Jloxaanm Axagemun nayk CCCP 
1956. Tom 109, Ne 4 


PEOJOLS 
JI. J. KMMAPHCOBA » 10. H. MOMOB } 


PACUJIEHEHHE HMKHETO OTEJIA TPHACOBOHM CHCTEMBI — 
HA SPYCbI 


(II pedcmaszeno akademuxom J. B. Haauskunorm 18 II 1956) 


Hk HeTpracosble OTOX%Ke HUA, IIHPOKO pa3sBHTEIe B CCCP u B MOpCKHX 
“HAX ,H3BECTHbI Ha Cepep Hom Kapxase, B SakaBKa3be, Ha Maurpmuaxe, I lamu: 
sp IIpumopckom xkpae, BepxosaHbe, XapayaxcKkux ropax, B OacceliHax 
Konpimpl, Muqurupku, OnenHexa u Ha BoctouHom Talimpipe. Ilouru Bo B 
9QTHX palOHaX HH2KHeTPHaCOBbIe OTMOKeHMA OXAPAKTepH3OBaHbl AMMOHUTAN 
KOTOpble OOpa3yloT Ba pe3KO OTMHUHbIX KOMMIeKCa (OpM, NocseqoBaTesH 
CMeHAIOMUX Apyr Apyra B paspesax. Tak, (vIn HH2KHHX COeB HMXKHETO TPH: 
xapaktep Hp: Otoceras, Ophiceras, Proptychites, Paranorites, Koninckit 
-Gyronites, Flemingites, Anahedenstroemia. Jlna BepxHux c0eB HAH 
TpHaca XapakTepeH WHOM KOMMJIeKC AMMOHHTOB, COCTOAMIHM u3 pofoB: P| 
-sphingites, Columbites, Subcolumbites, Sibirites, Keyserlingites, Dienero; 
ras, Tirolites u Ap. OOmumu sBasnioTca pogpt Pseudosageceras, Meekoce} 
M HexoTopple Apyrue. AMMOHHTOBaA (bay Ha BepXHUX FOPH3OHTOB pe3KO OTJING 
OT (payHbl HW2KHAX TOPH3OHTOB HMXKHeETO TpHaca MO BHAOBOMY H pOJOBO! 
cocTaBy HW HepeqKo MpHHaymexKuT jaxe [pyrum cemelicrsam. Csoeo6ps 
HbI€ KOMIMI€KCbl @MMOHHTOB, TIpHcyljve BepXHHM H HW2KHHM CJIOAM HH KHE 
TpHaca, JaloT OCHOBAaHHe [JIA pacumeHe HHA MOPCKHX OTIOKeHHH HHKHETO i 
‘CCCP, B OCO6e€HHOCTH OTIO2%KEHHH CeBepo-BocToKa CCCP u IIpumopcxoro xpé2 
Ha Ba spyca. | 

Ecm o6patuTpcs K O630py MOpCKHX OTMOKeHUM HwxKHero Tpuaca B [pyr 
cTpaHax, MOXKHO TakxKe yBHJeTb, 4TO Ha BasiKaHax, B Unquu, Kutae, Uup 
HesHH H B CepepHolt AMepuke KOMIIIeKC AMMOHHTOB HH2KHHX WH BeEPpXHHX CIO 
HWKHEFO TpHaca CTOJb Ke P€3KO OTMMYACTCA, KAK HM B TPHACOBbIX OTJIOMKE HU: 
‘CCCP. STO JeaeT HEOOXOAMMBIM PaCUeHHTb OTMOMRKeHHA Tpvaca Ha [Ba apyc 
HO 3]{@Cb MbI BCTpeyaeMCA C 3aTpyHEHHAMH YHCTO HOMeHKsaTypHoro xapa 
Tepa..B 3apyOexHOli uTepaType ynoTpeOiatoTca TObKO TepMHHbI Bepie 
‘CKHM WIM CKHPCKHH Apyc, paBHbIt MO cBOeMy OObeMy BCeMYy OTJey HuDKHE 
tpuaca. B pyccKoit muTepaType cTamM ynoTpe6maATbca TepMMHbI celicKHi 
KaMIMJIbCKHH cHayana H. H. Axopnespim (4) Aa MOAbApycoB CKUpCKO 
apyca, a 3atem A. H. Masaposuuem (?) qua apycoB HuxKHero Tpnaca. C Tak 
HOMeHKJIaTYpol, OHakO, TpyAHO coracuTeca. . 

Celickve H KaMMMWJIbCKHe COM Obl BbIeneHbI B 1860 r. Puxtroderom ( 
B Boctounbix Asbnax Kak ¥acTH BepteHcKorO Apyca HMxKHero TpHaca u Ki 
‘TaKOBbI€ OHH H TpakTyloTCa JO cHx Mop. Celickwe cOM cmaraloTca BH 
KOHTJIOMepaTaMH, a BbIILIe 3eJIeHO-CepbIMH TJIMHHCTbIMH CaHWaMu, wecuak 
MepreJIHCTbIMH H3BeCCTHAKAMH WM QOJOMHTAMH C peAKOH dbayHou maacTH Hat 
2kadep HBIX: Claraia clarai Emm. sp., Anodontophora fassaensis Wissir 
Myophoria laevigata (Ziet.) u racrponoy —Bellerophon vaceki Bitt. Ocran 
pacTeHHH HM XapakTep (ayHbl yKasbIBaloT Ha MIpHOpexKHbIe MeIKOBOHbIe Oca 
MOPA, BEpOATHO HEHOPMaJbHOH COMeHOCTH, H MOSTOMY CUMTAaTb celicKHe cm 
‘CTpaTOTHNOM ‘Apyca, BbIAeAeMOrO WIA KOPPeIAUHH MOPCKHX OTO*KeHH 
HaCbIIe€HHbIX AMMOHMTAMM, 110 MeHbilel Mepe GOecnomesHo. 

KaMMwvibCKve CIOH NpecTaBseHbI MeCTPOUBETHLIMH CaHWaMu WH TecuaH 
KaMH, H3BeCTHAKAMH, AOJOMHTAMH, BKJIOUAIONMMH PHIICbI H CoM. OHM XapaKkT 
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yroTcA (bayHOH amMMOHHToB — Tirolites cassianus Quenst., T. secundus 
is.,_ Dinarites circumplicatus Mois., naactuHyatoxKa6ep HbIx — Claraia 
ita Hauer, Myophoria laevigata (Ziet.) u M. costata Zenk. u racrpono, — 
‘icella costata Mstr. u gp. P 

IIpu6pexk HO-MenKOBOJHbIH M JlaryHHbili XapaKTep OTMOMKeHHI KAMMM_CKHX 
€B TakxKe JeaeT HX MaJlO IPHPOAHbIMH B KayeCTBe CTpaTOTHNAa Jia BepXx- 
O sApyca HHWKHero TpHaca. 

Cost (**), BbIJeIMBIIMH B HH2KHeM TpHace WeCTb AaMMOHHTOBBIX 30H, mpel- 
HJ JCHTb HWKHHH Tpwac Ha Be YacTH: HHKHHI 9OTpHac WH BepXHHii 
puac. B cocraB KaxfOH uacTH BXOAHT MO TpHy (ayHucTHUeCKHX 30HBI. 
Bana CisTa CTaId yoke MpPHMCHATbCA HEKOTOPBIMM cTpaTurpadamn, 
IM UHCNe H Hamu (7,°,%), HO OHH TakxKe He MOryT ObITb MpH3HaHb! yay FEIMH 
| TEPMHHBI JIA APyCOB, TaK KaK HHYerO He TOBOpAT O06 HX cTpaTOTHMaX. 
M Ka2KeTCA, YTO CTPAaTOTHIbI JWI APYCOB HH2KHerO TpHaca cueyeT UCKaTb 
NM a3HaTCKHX pa3pe30B, CJIOXKCHHBIX MOPCKHMH OcayKaMH Cc OOHJIbHOL 
THOM @AMMOHHTOB, TMO3BOJAIOWIUX BbIeCHTb He TOMbKO Apycbl, HO H 30HBI. 
[TIpexye Bcero Hy2KHO BCNOMHHTb MepBOHayasbHoe, 3aObITOe Tenepb pac- 
HeHHe HWKHero TpHaca Ha Apycbl, UpeAoweHHoe B 1895 r. Baarenom u JIn- 
om ('°), Ha3BaHHaA KOTOpbIX yKa3bIBaloT Ha a3HaTCKHe cTpaToTunbl. TpHa- 
aa CHCTeMa 110 9TOM Cxeme JlenHTCa Ha 2 oTJena, 4cepuun, 8 apycopu 12 no_- 
COB (moceqHHe HaMH He Tlepeync- 
TCA HHKe). : 


QTa cOwKHaA HOMeHKNaTypHas cxe- Omen | Cepua— | _stpyen 
TpHacOBbIX MOPCKHX OTJO*KeHH Bepxuni | p Detcunhe 
DETHJIA MOJOMKHTEJIbHYIO OLeHKY TpHac alopapekad | 1OpapcKnil 
pkO y JI. I]. Cuuta (1). Jlamnapau . 
ykKa3aJl Ha cyry6o npexBapHTeb HEI Tapomncead | cen aecene 
aKTep. 9TOH cCxeMbI. CO HOCTb | GCG A a 
eHKaTYypbI Obla oTMeyeHa LutTeem 
_ KOTOpbIM YKasal, YTO MOAbAPYCbI Haxuni | Jiunapcxaa | Anusaniicknii 
i CX€MbI B CYILHOCTH COOTBETCTBYIOT TpHac Tuapacnuit- 
aM. Ilo3qHee B CXeMY CTaJIH BHOCHTb cKHit 
eCTBeHHbIe nompaBKH. Tak, Tatiet Gutccaduae deme 
MuT (77) IpHHaAIH TpexueHHoe Je- Beasuueruk 


He TpHaca Ha OTJeJIbI, OTHECA APYCbl 
apcKOH cepHH K cpefHemy TpHacy, 
COOTBETCTBOBaIO peKOMeHalHaAM TpeTbero reojorMyeckoro kOHrpecca 
epmuHe (7°). Ilo mpefmoxwennio Buttuepa (°) TepMHH 1oBaBCKHH aApyc Obl 
eHeH HOpHlicKHM aApycoM, a Hopxlickul apyc Moiicucopnya cra Ha3bIBaTb 
HHCKHM. PacueHeHHe Ha cep cO BpeMeHeM OTHasIO UH TOJIbKO CKH@pCKaH 
iA Oba MOuduuMpOBaHa B CKudcKHH aApyc, a TepMHHbI OpaMuHcKHH u 
TCKHH spycbl Obl OTOpoMIeHEI Kak M3HUIHHe. Dpex (1) OOcTOATebHO 
asa, 4TO BCe WepaTHTOBbIe co“ Conanoro Kpsxa mpejcTapair coool 
HbIii IpPpOTOTHM MOpcKOrO HHXxKHerO TpHaca, KOTOPbIM ABJIAeCTCH SKBHUBAJICH- 
mecTporo necuaHuka TepmMaHuu HH Bep(eHCKHX CJIOeB aJIbIMHCKOU 00- 
rd. Orciofa MO%KHO 6blIO MpHATH K BbIBOAY, YTO paculeHeHve HHAMHCKOTO 
‘Hero TpHaca Ha Apycbl COBepLIeCHHO H3JIMLIHe. 
leiicrsuTembHO, Baaren u J[uHep upeqviowKusM B KayecTBe CTpaTOTHNa 
MHHCKOrO sipyca cation c Otoceras TumasmaeB, HWKHHM WepaTHTOBbIM H3BeCT- 
H WepaTuToBble Mepremu ComaHoro KpsKa. CrpaToTHmoM akyTcKoro spyca 
O MpeAOweHO CUMTATh WepaTHTOBbIH necyaHuK Covi Horo KpsKa, 9KBH- 
2HTaMM KOTOPOrO ObIIM yKa3aHbI con c Tirolites Bocrounpix Abn u ome- 
cKkHe cow Cu6upu. Ipu qanpHelmiem u3yyeHHu HWKHerO TpHaca BbIACHH- 
5, YTO AMMOHHTOBaA (bayHa wWepaTHTOBoro MecuaHuKa HMeeT MHOrO OOMIHX 
M C AMMOHHTOBOM cbayHOl WepaTHTOBbIX Meprevieli H HHKHero WepaTHTOBOrO 
ctHaka (Gyronites, Paranorites, Koninckites, Proptychites, Prionolobus, 
unites) H MOSTOMY HeT HHKaKHX OCHOBAHHM BbIJeATb WepaTHTOBbIM Necda- 
B OCOObIii APyc; OTHUHEI OT OpaMHHcKoroO, a Ooee NpaBHbHO oObeyH- 
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Cxema pacuJIeHeHHA MOpCKOrO HH2KHeErO TpHaca | 


Orzen | Apye | 3ona CrpaToTunbl | ' Hexoropbie akBuBaneHTEI 
Columbitan OwreHeKkcKHe CJIOH Cc Cy6komymOnTosble con IIpamop 
es Olenekites, Prosphin- | kpaa, Aa6anuu x TpeuHu; kouym 
Ss gites, Dinarites, Si- | Bble cmon Ces. AmepHkuH H TH 
oO birites, Keyserlingi- | cnon c Arctoceras Lnum6eprena 
a tes, Dieneroceras, Ti- - 
5 Owenitan Toutes Ove: Cnou c Tirolites Boct. Anpn ¥ 
e ylaxO} BepXHHH WepaTHTOBbIi H3Bey 
ConsHoro Kpsxxa; con c Anasib 
u cmou c Owenites Ces, Ameppi 
Tumopa 
oO = i 
ise} 
= Flemingitan LlepaTuToBblit. mec- @nemuHruToBple con IIpumop 
a. yaHHK HW BepxHHit we-| Kpax; cmon c Hedenstroemia Bepx 
& paTHTOBbI Meprejb | JeJbTHI Jlenbl, OaccefiHa pp. Mxg) 
Consnoro Kpsaxa; KH H_ KovibiIMbl; MHKOIepacosble 
cnou c Hedenstroemia| Tumopa; cion c Pseudosageceras 
Tumauaes tilobatum Ces. AmepHkH. 


| ee re 


HuxuHutt 


Gyronitan Llepatutoppie mep- Muxouepacosple clon IIpnmop| 
reiH H HWKHHH we- | Kpax; con“ c Proptychites Bepx 
paTHTOBbIli u3sBecTHAK | cou c Vishnuites u Proptychites 
Conanoro Kpaxa; cron] pensanquu 
c Meekoceras [yma- 


Myazckun 


J1aeB 
— $$ $s $$ ——_____— 

Otoceratan Caou c Ophiceras Cnou c Otoceras Boct. Bepxo} 
H clOH c Otoceras | cmon c Glyptophiceras u_ Est 

Tumasaes aequale Gacc. Koupimpl; conc Oto 


Boct. [peunaHyHuu | 


HHTb HX B OMHH apyc — cKndcKkuh. Dpex u Aptadep (°) TombKO STOT TeP 
HW Yep KuBawT H3 BCel COXKHOM HOMeHKJAaTYpbl HWKHETO TpHaca, Mpesoy 
HOH BaareHom u J[uHepoM. Ora apryMeHTanMsA NOBINAa, NOBHAMMOMy, } 
aBTOp a IIpewiOxKeHHOK cxemp! J[uHepa (1°), koTOpHlit yxKe B 1925 r. He npuMe? 
Ooblue pacwIeHeHHA HMKHeErTO TpHaca Ha sApycbl. | 

HecoMHeHHO, 4TO BbiJemeHHe WepaTHTOBorO NecyaHHKka CossHoro Kps 
oxapakTepusoBaHHoro Flemingites, B cTpaToTHI akyTCKOro apyca ObIIO C 
OouHo. CnoT, Ha OCHOBe aHayH3a HMKHETpHAaCOBOli (ayHbI MUpa, MpHi 
K BbIBOLY, YTO CIO C cbeMHHrHTaMu (30Ha Flemingitan) orHocaTcCa K HWKE 
g0Tpuacy (*’). Tem He MeHee HeOOxO{MMOCTb BbIeeHeHHA BTOpOrO aj 
B HW)KHeM TpHace He TOJIbKO He HCuesaeT, HO CTAHOBHTCA Gosee HaCTOATe MD | 
Tak Kak cou c Tirolites Boctounpix Abn, omeHeKcKHe con c Olenek: 
cou c Columbites u Owenites CepepHoit AMepuxku u 0. Tumopa, canon c ! 
columbites [Ipumopcxoro xpaa, An6anun u Tpeuuu He MoryT ObITb 9KB? 
JI@HTaMH WepaTHToBoro NecuaHuKa CosmHoro Kpsxa. OTH COW, UpesBbIyE 
WIMpOKO pacmpoctTpaHeHHble B Aswu, Amepuke, Mnjonesun u B Cpequser 
MOPCKOH OOJ1., XAPAKTePHSYIOTCA CBOEOOPasHO! AMMOHHTOBON cayHOli, yKi 
BaloleH Ha HOBbIIi IMKJ paSBHTHA %KM3HH, HMeloNMii Gompuoe OnocTpaTH: 
cbuyeckoe 3HayeHne. HecomHenHo, Cust nocrynus NpaBusbHo, OObeM HB 
STH CON B BEpXHHH SOTPHAac, HO, Kak yxXKe OTMeYaOCb BbIIe, Ha3BaHHA Hi 
HHH SOTpHac M BepXHHH 90TpHac He MOryT C/Y2KUNTb HasBaHHAMH SIpycoB 
He JlaioulMe ykKa3aHHaA Ha CTpaTOTHMbI. 

Jaa HwKHero sipyca, IpeKpacHbIM CTpaTOTHNOM KOTOporo ABsAeTCA H 
Hui TpHac Conanoro Kpsxa u Tvmamaes, HaMu mpefaraetca HOBoe HasBa 
MHIcKHH (10 p. Mug), uro Gonee onpeeneHHO yKasbiBaeT Ha CTpaTOTHn, 
cTapoe HasBaHwe OpamMuHcKul spyc. Kpome Toro, HoBoe Ha3BaHHe mpe} 
raeTcd M3 Tex cooOpaxeHnli, uTO OGBeEM HMKHErO Apyca yBemM4MICA 3a ¢ 
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icoeMMHeEHHA WepaTHTOBOrO NecuaHHKa, T. e. 30HbI Flemingites. [na pepx- 
© ApycaB HW2KHEM TpHace XOPOUWIHM CTpaTOTHNOM MOryT CJLYXUTb OWeHeK- 
i¢ COW CHOMpH, OCHOBBIBAACh Ha KOTOPbIX MbI Hpeviaraem H Apyc Ha3bl- 
‘b OJICHEKCKUM. 

Mrak, MbI mpeAlaraeM pasfeIHTb HWKHHU OTe TpHaca* Ha Ba spyca. 
*KHHH —WHACKUH Apyc wMeer cTpaToTumomM paspes B TuManaax u 
aiHoM Kpsoke H BKsOUaeT con c Otoceras, HH>KHHIi WepaTHTOBEIli H3BecT- 
<, WepaTHTOBble Mepresu, WepaTHTOBblii MecuaHuk ConsHoro KpsnxKa. 
OOBEM STOFO Apyca BXOAHT TpH *bayHHcTHYeCKHX 30HBI (CHH3y BBepx) — 
yceratan, Gyronitan, Flemingitan, u xapaxrepHbimu copmamu Jia Bcero 
yca HIM JI HEKOTOPBIX €FO COeB ABJIAIOTCA TaKHe PObl aMMOHUTOB: Oto- 
as, Ophiceras, Proptychites, Paranorites, Koninckites, Gyronites, Prio- 
obus, Anahedenstroemia, Hedenstroemia, Pseudosageceras u jp j 
Bepxuuii —ome HE KCKHH sApyc uMeeT crpaToTuNOM pa3spe3s HHKHETO 
aca B HH30BbxAX p. OneHeK B Apxtuyeckolt CuOupu. XapaxkrepuctuKa oue- 
‘CKOH (bay HbI Oblia ava ewe Molicucopuyem (14) v J[uHepom (°) u cynecTBe HHO 
JOMHeEHa B HacTOAIee BpeMA COOpaMH H paOoTaMH COBeTCKHX TeOOroB B Cce- 
HOH CuOupu (Tyces, Jlemoxujos, Emenbanues, Tnymmucxnli, Huxonaes, 
HmMaH). B HyxKHeM TeyeHHH p. OmeHnek OTOxKeHHA OeHeKCKOrO spyca 
aloTCA TCMHBIMH TIMHHCTBIMH C/laHIaMH, MIIOTHBIMH, C TIpOcsoOaMH Mepre- 
i, C WapOBbIMH KOHKpelHAMH, TepemOHeHHbIMH AaMMOHHTamMH. MourHocTb 
eB ocTuraeT 100—150 Mm, a B palione p. Yaaxau-lOpax (nepblit mpuToK 
eHeKa, Bllaaloluli B yCTbe MOcweHero) MOMLHOCTb OJIGHEKCKHX CJIOeB JO- 
iraeT flake 200 M. COW STH XapaKTepH3y1OTCH AMMOHHTaMH cJIeyIOULNXx 
yop: Dinarites, Prosphingites, Sibirites, Olenekites, Keyserlingites, Die- 
oceras. IIpegcraputenmu poyos Dinarites, Prosphingites u Dieneroceras 
elOT BCeCBeTHOe paciipoctpaHenne. B GacceiiHe p. KoybiMbl B Oe@HEKCKHX 
COAX ObIH BCTpeveHbI aMMoHHTEI: Tirolites H Owenites. Tlosugumomy, 
{ POPMbI WIHPOKO paciipocTpaHeHbI B OJIEHEKCKHX cIOAX CuHOupH. 

B spepxHult 90TpHac Cnat (1°) BKmouaeT TpH 30HbI CHH3y BBepx: Owenitan, 
lumbitan u Prohungaritan, Ho, nopuyquMomy, 30Ha Prohungaritan coortseT- 
syeT 30He Columbitan, nmockombKy oTHeceHHbIe K Hel con c Arctoceras 
muuGepreHa, OjeHeKcKHe clon CuOupu u cmon c Prohungarites middlemissi 
HIMUpa SABJIAIOTCH OTOXKCHHAMH, CHHXPOHHUHbIMA C KOJYMOHTOBbIMH 
oamu Ces. AMepHku HW TuMopa MH cyOKOmyMOuTOBEIMU ciOAsmMH I]pumMopcKoro 
an, AnOaHun u Tpeunn. 

Tlogctusatorca cow osleHeKcKOrO apyca Ha p.OJleHeK cOAMH HHCKoroO 
yca c ammMoHutTamu Anahedenstroemia, Pseudosageceras multilobatum, Para- 
rites, Opniceras, mepekpblBatoTcs aHu3niickumu coamu. Ha mpusaraemoni 
jIMUe JaeTCA CXeMa pacwIeHeHHA HWKHerO Tpvaca Ha Apycbl, NPHBOAATCH 


JATOTHIIbI HUH YKBUBAJIEHTb! AWMHACKOTO H OJIEHEKCKOrO APYCoB. 
BcecoisnHblit HaywHO-HCCIeMOBAaATeIbCKHH Ilocrymu10 
_ TeOMOrHuecKH HHCTHTYT 9 II 1956 
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Jloxnagn AkagemMun Hayk GGOGP 
* 1956. Tom 109, Ni 4 


M. B. KJIEHOBA, B. H. ®JIOPOBCKAS nu H. M. BAXPEHKO 


OMbIT JKOMMHECILEHTHO-BUTYMUHOJIOrHYECKOM 
CbEMKH MOPCKOrFO JHA 


(I1pedcmasaexo axademukom C. H. Mupoxosem 19 I 1956) 


Jliomu HecueHTHO-OHTYMH HONOrMyecKad CbEMKAa BOMIa B ynoTpeOseHve Ki 
OHH W3 reOXHMMYeECKHX MeTOJOB NMOMCKOB He*ru. Hapasy c ras0Bol CbeMK 
HW JpyruMu MeToaMM, OHA NOSBONAET C H3BECTHOH CTeNeHbIO BeEpOATHOCTH 
UTb O IIpHcyTCTBHM M XapakTepe sasleraHHaA He*TeHOCHbIX Mopoy. 

Meroyquyeckue paOoTbl NoKa3aJIH, YTO OpeOsbI pacceaHua OMTYMOB paci | 
JI@CMAIOTCA 3€KOHOMep HO B 3aBHCHMOCTH OT YCMOBHH 3aeraHuA Mopod, H OuTY\ 
HbIe AHOMAJIHH, BbIABJICHHbIe B MIpOWecce CbeMKH, OTpaxkaloT OCOOCHHOCTH Pe 
soruyeckoro crpoenua (°, 4). [[peqctapianc uHTepec NpOBepuTb 3TOT “et 
B MOPCKHX YCJIOBHAX, re Hera Hble MeCTOpOxwK Ae HHA HW BMeMarolve HX CTPyKT! 
pbl NepeKpbITbI He TOMbKO NOBEpXHOCTHBIMH TOJMLAMH MOpos, HO H conpeiay 
HbIMH OCa\KaMH. | 

Pa6ora Oblia HayaTa ofHuM u3 aBTopoB (H. M. BuxpeHKo) B Mopcka 
reooruyeckolH 9kcneqMuHH (6piBuiem Mopckom orTpsze) B 1950 r., Ho nepBE 
pesyIbTaTbI He OblwIH OOHaexKuBaloluMu. MopcKue ocak cosepKaT Oonble 
KONHYCCTBO OpraHHYeCKHX BellecTB, OOsaaloWlHX CMOCOOHOCTbIO K JIIOM) 
HeclleHuuu. B yacTHocTH, NepBble aHaJIH3bl NOKA3asM TOJbKO IIpHcyTCTBHeE i 
popula, Jawoulero KpacHoe cBeyeHHe XJIOPOPOpMeHHOH BBbITAKKH. 

Tlocne pala Heyfay Oblia MpuHnsta (mo copety B. H. ProposcKoi;) cuenly# 
man MeToquKa. Hapecxy B 12 r BosfyuiHo-cyxoro ocayKa 3anuMBaroT 10 M 
XJOpotopMa M OCTaBJIAIOT Ha CyTKH. CBeyeHHe NOWyYeHHOH xopodopMeHHd 
BbITAXKKH CPaBHHBaIOT MOM JIOMMHECIEHTHOH samMnoH c cBeyeHHeM stanonet 
pacTBopa, MpHroToBJIeHHOrO 3apaHee u3 OUTYMa, COfepxalleroca B OMHOM ¥ 
HanOosee OoraTbix OOpasoB JaHuoro paliona *. Tlocne onpeyenenna Sauna (He 
Mepa 9TaJIOHa) BBIUMCIAIOT NpOLeHTHOe cofepxKahue OuTyMa B Nopoge. Paspa6e 
TaHHbI MeTON Obl IpHMeHeH K HECKOJIbKHM yuacTKaM J\Ha Kacnuiickoro mop: 

Bpiio ucceqOBaHO HO BOKpyr upompicna Hedraupie KaMHM, T. e. Heé 
3aBeJOMO HedTeHOCHOH OTKpbITOH cTpyKTypok. Jlia avamM3a ucnonb3soBaH 
MaTepHabl CbeMKH’ 1950 r., Kora NpakTHYeCKH WOOHI¥a HepTH ee He npoH 
BOJMJ1aCb, HO YaCTb CKBaKHH Oblia yKe 1pobOypena. : 

B palione kK sanayy oT momyoctpospa Uenekena Opin uccmeqoBaHbl OcaKI 
MePeKPHIBAIOlIMe TakKe 3aBefOMO HedTeHOCHy!0, HO 3aKpbITYIO CTpyKTYyp? 
HM, Hakone, B cegepHoi uacra Kacnuiicxoro mops H. M. Buxpeuko Obl 
MpoBesenHa JeTaIbHaw JIKOMHHeCIeCHTHO-ONTYMH HOMOPMYeCKad CbeEMKAa B MeJIK¢ 
BOMHOH Nosloce K sallayy oT nosyocrpopa ManrpiusaKka u ocrpopa Kynan 


* Oranounblit pactBop no metroguxKe B. H. PuloposcKkok (°) NpHroTOBAeTCA cneLyiouly 
O6pa30M: 3 NnpeLBapHTeJbHO NMPOCMOTPeHHEIX NOX MIOMHHECHeHTHOH aMnoli o6pasyoB G6eps 
200 r Hav6onee Goratoro 6uTymamH ocayKa. Hasecka sanupaetca 150 ma xlopodopma 
ocTaBAeTCA Ha CyTKH. OTOupaetca 60 ma pactBopa, H3 KoTOpBIx 30 Ma ocTaBsAeTCA JW 
UPHFOTOBMeHHA X2HNAKOCTHOH STANOHHOH KOMIeKWHM. Ocrampuolt pacTBop — 30 Ma BbImap) 
BaeTCA H JOBOMHTCA B CYHIMJIbHOM Wkady oO nocrosuHoro seca. Ilocne BsBelmuBaHl 
BBIMHCISIOT COMepxKanHe OHTYMa B pacTBope. CoxepxanHe OuTyMa ANH 1 Ma paBHANocn ¢ 
0,000000626 r (stanon 1) no 0,000312 r (stanon 10). Ucxonsa 13 NosyueHHoro Beca 6uTy) 
HM OObeMa pacTBOpa, B3ATOTO JA UCNApeHHA, MOACUNTHIBAeTCA KOHHeHTpalua OuTryma 


pacTBOpe, OCTABJICHHOM JIA MNPHTOTOBJICHHA KOWJICEKIHH, H NYTeM JasIbHeHmero pa3s6aBnneu! 
MPHPOTOBMAeCTCA KOJIJICKUHA. 
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\ylaJIMHCKOH GawKH BKOUNTeIbHO (puc. 3). JluTonoruueckuii XapakTep 
KOB BO BC€X STHX palOHaxX MpMMepHO OfMHaKoB. Ha MeHbUINX rayOuHax 
KM. MpeAcTaBseubl OUTOM Hu WeTOM pakywlel C rambKoll M rpaBueM, uHorya 
oM. IIpu yBenuyenuu ray- 
I KPyMHOsep HHCTHIe OCaKH 
AIOTCA JIMCTBIM TeCKOM 
CUaHHCTBIM HOM. Mecrta- 
opykun cOopa mpHHocnwwn 
THJlaioule Ooee MeJIKO- 
MCTble OCcaqKH THNMa wa 
MHUCTOrO Hua (runny). 

) palione Hedtanbix Kkam- 
cojlep2KkaHHe OHTYMOB KO- 
nocb oT 0,0025 yo 0,04%. 3 GY 

OmleM (PoHe, XapaKTepH3y- Ls Het Raion 
MCH COjlepxKaHuamu OnTY- IK°D.naQ 

ie IpeBbluaiouumMu 0,01 %, GY . 

(OCb BBIJ@IHTb CIJIOWIHY10 
[aJIbHYIO 3OHY C cOjlepxKa- 
{ OuTymMa 0,02—0,049%. 
eJIeHHad aHOMaIHA (puc. 1) 
ICOBLIBaeT OOMIMH XapakTep 
[KJIMHAaIbHOH CKaKH c ee 
€ MOOrHM 1oro-3anaj{HbIM 
lee ~=KPYTbIM CeBEPO-BO- | 


WA 


Puce. 1. Pacnono*kenue OHTYMHBIX AHOMaIHH B paHoue 


HBIM KDPBIJIOM. Hedrsanpix KaMueli. Cofepxkanne OutyMoB: a— oT 
3 palione UenexeHa co- 2,5:10-°% go 1,0-10-8%, G—2,0-10-°%, 6 — 
KaHHe OHTYMa KOsIeGamocb 4,0-10-*% 


) no 0,013%. Ha o6niem 
2 € HUSKOH ONTYMHHO3HOCTHIO, YO 0,00083%, yaanocb BbI,enHTb pxAL 
fav C COepxanHHem OuTyma oT 0,0016 Ao 0.013%. Mutrepecuo ormetutp, 
YTO OOIee HalmpaBseHHe BbIJeIeH- 
HbIX AHOMAJINH (CM, pHc. 2) COOTBeT- 
CTBY€T MIpOcTHpaHHio HOpok Ha 
nepHkmHHasH UeneKeHcKon cTpyK- 
Typp (7). Bonee Heonpeqenennan. 
KapTHHa Tlomyynacb B pavone 
OaHkuH /KyaHopa. Syecb B pase 
yuacTKOB HaOsiofaeTcA  pe3KO 
TOBbILUeHHOe COepxKanue OuTyMa, 
no 0,013%. OmHako B- CBA3H 
C G6OJIbIIHM KOJHUECTBOM JIIOMH- 
HeCIMpYIOWHX BOMOpocieH THIMHY- 
Han JIOMHHeCIeHIUHA OHTYMa He- 
CKOJIbKO MaCKMpyeTCA JIKOMHHe- 
cueHuHeH xmopopussa. 
Yuactok Kacnufickoro Mops 
B pavoHe MaxrpiuiakcKkoro mo- 
pora MOKHO pasfemuTb Ha [Be 
yacTH. OqHa W3 HHX HaxOMUTCA 


ZA 

a <Q 
aS aN 
RS 
SSSR 


. 2. PacnonowKenve OvTYMHBIX aHOMaJui 

alone momyoctpopa UenekeHa. @ — 30HbI 

KHnxX (<8,3-10-2%) KoHNeHTpauHh OuTyMa, 

-30HbI MOBbINeHHBIX (> 1,6-10- 3%) Kon- 
WeHTpaunh OuTyMa 


Mexjly MomyoctpoBom Manrpimuia- 
Kom Hu KyviaiuHcKOH O6aHKOH. 
Syecb Ha oOmlem (pone c coyepKa- 
HueM OuTyMa oT 0 Jo 0,00083% 
YeTKO BbIDHCOBLIRAIOTCA AHOMAJINH 


pO-BOCTOUHOTO MpocTupaHua c cofepxannem Outyma oT 0,0016 fo 0,013%. 
roTa CbeEMKH H OMHOPOMHHI XapakTep OCaKOB, MpPeACTABJICHHbIX 3f\eCb NpeH- 
leCTBCHHO = pak yllieli, PaKYIICUHO-OONHTOBLIMH HM KBapLleBO-OOJHTOBbIMH 
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I 
HeCKOM, MO3BO/IMIH OUepTHTh 3TH aHOMamHMH JocTaTOUHO TOHO (pu. 4). B 
BepHOli uacTH y4acTkKa K 3afajly oT ocTpoBa Kyviambl CofepKaHue OuTYMa TIO 
Hurge He npepbiuaeT 0,00083%. | 


aN. 
x 0-08 
MS MARTH AH 
Puce. 3. Pacnonoxkenne OuTyMHEIX aHoMatnii B BocTtouHO uacrH Manrpiiak- 
ckoro mopora. O6o3sHayeHHa Te %Ke, uTo Ha puc, 2 
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Puc. 4. Kapra rpyHToBbIxX cTaHHH B EocT. ywacTH Manrpmiakcxoro mMopora 


TakHM o0pa30M, MpoBeseHHad paOoTa NOKasbIBaeT, 4TO JIOMHHeCIeH 
OUTYMHHONOrMyeCKaA CbeMKa MOXKET ObITh MPHMe€HeHA B MOPCKHX YCJIOB 
Tak KaK pa3paOoTaHHad MeTO{HKa JaeT BOSMOXKHOCTh OOPHCOBAaTb octaTa 
IipaBsONOAoOHy!o KapTHHy saseranuA cOsepxKallHxX OuTyM Nopoy. 
CymlecTBeHHO, 4TO BbIABJICHHbI€E AHOMAJIHH He CBA3aHbI C TEM HH Hi 
THOM rpyHTa, Tak Kak B TpefelaxX OTJeMbHbIX AHOMAIHMH HaXOqaTca pass 
Hbl€ HX THIMbI H, HaOOOpoT, Takant CBASb HaMeYaeTCH JIA THNOB rpyHTa, pas 
TIX B Tipememax doua. 
Gafayelt JaibHeltimux HCCMeAOBaHHH ABJIAeTCA M3y4eHHe HaMmeTHBIIe! 
3aBHCHMOCTH MeKJly COCTaBOM ONTyMa H ero cosepxaHHeM, C OMHOIi cTopo 
M THINOM rpyHTa, c Apyrou, WsyyeHHe pacnpeyereHua OATYMOB TO KONOH 
HM yTOWHEHWe eTaeH TeoMOrMyecKoro CTpoeHHA MOpcKOrO Ha B yuacT 
HersmyOoKOrO 3ajleraHHA KOPeHHbIX COep2KaulHX OUTYMbI NOpoy. 


Tocrynnao 
12 I 1956) 


UMTMPOBAHHAS JIATEPATYPA 


1M. B. KaeuosBa, Teonorua mopa, M., 1948. 2B. ®.Conospbes AH. 
Ne 3 (1954). *B.H. ®nopospcexKkas, B. T. Meaxkos, Baegenne B JHOMHHeCHeHT 
OUTY MHHONOTHIO, MM. .1946.. © Bo Hy Ono pro men aed & JlromuHecuenTHo-6uTyMHHOW 
YeCKH Hi MeTOX H3yYeHHA MH MOHCKOB Heranbix Mecropoxfenuh, M., 1954. 5B.H. Ono Pp 


cK aa, JIOMHHeCHeHTHO-OHTYMHHONOrMYeCKHIi MeTOA H ero NpHMeHeHHe B HeTAHot reone 
U3n. MY, 1956. 
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Jornayo Akagemun nayx CCCP 
1956. Tom 109, Ni 4 


MHHEPAJIOTH A 


JI. K. AXOHTOBA 


HOBbIM MHHEPAJI — CMOJIbAHUHOBUT 
(ITpedcmasazeno akademuxom JI. H. Ilepoaxoseim 9 II 1956) 


3 30H OKHCJICHHA MBIIIbSAKOBbIX HHKeJeBO-KOOaIbTOBEIX MecTOpoxKeHnit 
OT IMpOKoe pacmpocTpaHeHve YHNepreHHble MpOyKTbI, Ha3bIBaeMBIe 
Ke <OypbIM HW XKeJITbIM 3CMJIHCTBIM KOOaIbTOM» (?). B COBP€MEHHBIX cipa- 
IMKaX STH MPOAYKTSI He YNOMHHAIOTCA MO MpHunHe OYeH CNaGoli ux H3y4eH- 
mH. 

TeTabHoe uccmeqoBanHe OKHCeHHEIX apcenugos Ni u Co noKa3ano, uTo 
Ty¥ae OKHCJICHHA CKOMJCHHH WMaJIbTHHa OOpa3yeTCaA KEITH 3eMIHCTHI 
pHasl, CBOHCTBa WH COCTaB 
ypOrO HacTOJIbKO MHHBH- 
IbHBI H OMpeeseHHbI, UTO 
OJIHIOT PaCCMaTPHBaTb ero 
AUECTBE CAMOCTOATeJIbHOrO 
2paua. 

ToBbI MHHepadl, OKasaB- 
CH BOJHBIM OKCHapceHaToM, 
Ha3BaH N10 HMe€HH H3BeCcT- 
) MHHepaviora Ipod. 
\. CMOJIbAHHHOBa CMOJIb- 
ioBpuToM. IIpucytTcTBue ero 
) YCTAHOBJICHO TakxKe B 06- 
aX OKHCJICHHBIX py MecTO- 
qeHun By-As3ep (Mapox- 


w06e3HO MpeAocTaBJIeHHbIX 0 y ? 2 6 2% 
py K. A. Buaacospm. Nomepa Codes 
laKpOCKOMHYeCKH CMOJIbs- Puc, | 


BUT HamlOMHHAaeT CKOIIVIe- 
ApO3HTa UJIH THApOOKHC- 

*Keesa WH UMeeT BU 3CMMHCTHIX HH CpaBHUTeJIbHO MJIOTHDIX arperaToB 
OBOJIOKHHCTOFO CTPOCHHA C ICJIKOBHCTBIM OecKOM. TBepfOCTb OKOIO 2. 
IbHbIL Bec 2,43—2,49. 

[o| MHKPOCKOTIOM OMHcbIBAaeMbIii MHHepas CerKa %eNTOBATbI Oe3 ne0- 
3Ma; WoracaHve BOJIOKOHEIL MIpAMoe; yWIMHeHHe MNOJIOXKHTebHOe; ABY- 
oMleHve OUeHb Hu3KOe (MopsyKa 0,006—0,008). CpegqHul noKasaTevIb 
OMJICHHA, H3Me€peHHbIMt HMMePCHOHHBIM METOJOM, OKa3aJiCH PaBHbIM 1,625 + 
)05. : 

[pH HarpeBaHHM CMOJIbAHHHOBHT OOMJbHO BbienseT BORy (B Npefenax 
25%). KpvBaa o6e3BOxKHBaAHHA CFO NMOKA3aHa Ha PHC. 1. Bprjenenue BOJbI 
cxouT 6e3 CKauKOB H MepepbiBOB pH HarpeBaHuu B Mpefenax or 40 
20°. JleGaerpamMa cCMObAHHHOBHTA, HOMyYeHHaH Ha 2Kee3HOM aHTH- 
ye B KaMepe JMameTpom 90 MM Hu UpH aKcHOsHIHH 15 Yac., COMePHUT TOKO 
CpaBHUTeIbHO IMPOKHE JIMHHH, OTBCYAION[He MEXIJIOCKOCTHBIM PpaccTOs- 
10,87; 3,16 u 2,88 A mpH cooTBeTCTBeHHbIX MHTCHCHBHOCTAX 10,7 u 6 
mTuk IT. A. Cufopenko, na6opatopus VuctutyTta MuHepaJibHoro CbIp bs). 
COOTBETCTBHM C pe3YJIbTATAMH HECKOJIbKUX XUMHUCCKHX aHaJIM3OB, BbIITOJ- 


H, r. 109, Ne 4 ; one 


Taomuna 4 


CMOJIBAHHHOBHTa 


XumuyeckHe aHaJiH3bl 
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| 100,26 | 
amMesbcOeprHt; ananH3 Ne 2 cMOJIbAHHHOBHT NO sepHaM H KpHCTaJamM 


|100, 23] 
3 TO Ke, aHaJIH3 No 4 CMOJIbAHHHOBHT IO MMaJIbTHHY H3 accomwnawnn c ca 


| 


| 99,70 | 


1 CMOJbAHHHOBUT NO IMaJIbTHHOBO 


| 


_| 100,10 | 
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6oHaTHOH cpeje; aHaiH3 
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HeHHBIX B JlaOopaTOpuH 
A. H. Byxunok wu B sa6op 
puu Muctutyta reosoruye 
Hayk AH CCCP A. H. Tor 
cKoH (cM. Ta6n. 1), cc 
MHHepasia Bbipamkaerca of 
tpopmyno 2As,O;- (Fe, Al 
-4(Co,Ni,MgCa)O-11H,O) 
YuNTHIBAA JaHHbIe 10 ¢ 
BOXKUBAHHIO, MOXKHO pesni 
raTb CleYIOWWH BHA eroc 
TypHOK opmyvpi: (Fe, 4 
-(Co, Ni, Mg, Ca)a(AsO 
11H,O, noka3prBaroujel pHi 
JI@KHOCTb HOBOrO MHHepas 
BOJHbIM OKCHapceHaTaM C 
MCHHbIM COJepKaHHeM 9uek 
TOB B KaTHOHHOW YacTH. 
HMKaMH €FO ABJIAIOTCA SpHit 
u Ooee MO3qHHH reTepore 
CnelyeT 3aMeTHTb, 
CMOJIbAHHHOBHT aHaJHsHpct 
CA H3 pa3HbIx MO cocTaBy / 
BHYHOrO MarepHasia oOpaz. 
B OJHUX CiyYadX LWIMAaJby 
B accolumalMn c cadpopyE 
KaJIbUHTOM H a@HKepHTOM 
Apyrux —c caddsopuTom 
paMMevIbcOepruToM, KBap 
T. I. OTHM OODACHHIOTCA HE 
wwe KOeOaHHA B COsepxK 
B HEM OTJeJIbHbIX KOMMOHE 
@MopMaybHO, nO TuNy | 
MYJIbl, CMOJIbAHHHOBUT OWI 
K pefkKuM docidbatam Tuma 
HbIOHTa — poueputa (4), 
IpwMep, dopmyyia pore 
Al,Ca2(Mn, Fe)2(POs)s0-5 
JeHCTBUTEIbHO COOTBETC 
cbopmyure CMOJIb HH HOBUTA 
OTNMYaeTCA OT Hee JHU 
Wep2kaHvem Bob. OWHAaKO | 
3aHHble (ocwaThl H3Sy4eHbI 
cma60, 4TO BKsIIOUeHHeE i 
OWHY rpynty cO CMO/IbAH 
BUTOM lOKa He MpeycraBs 
CAH BOSMO2%KHBIM. | 


Mockosckuit — rocyapeTBe 
yuuBepcuter um. M. B. Jlomou 
Tlocrynma 

5 I 195¢€ 


UMTUPOBAHHAS JIMTEPA’ 


1A. T. Betrextuu, My 
morua, 1950.2 C. F. Ramm 


berg, Hand. d. Mineralch 
1860. 


Hokaagn Anrangemun nayk CCCP 
1956. Tom 109, No 4 


MOYBOBEHEHHE 


B. B. EYOPOB nu I. B. 3AXAPbHHA 
é 


3ABHCHMOCTb PA3MEPOB 3ACOJIEHHS BEPXHHX FOPH30HTOB 
NOYB OT TJIYBHHbI TPYHTOBbIX BO] 


(I]pedcmasaeno axadenuxom H. B. Tiopunoim 24 X 1955) 


Tuapnetime cyyan 3acOeHHA MOYB HEKOTOPBIX 1OXKHBIX palionoB Halleii 
aHbI CBASAHbI C OJIM3KHM K IOBEPXHOCTH 3asleraHHeM MMHepaJIH30BaHHbIX 
JATOBbIX BO. OnacHoe jist CeJbCKOXO3AHCTBeCHHBIX KYJIbTyp 3acomeHHe 
IB BOSHHKaeT MpH AOCTHKeHHH PpPyHTOBbIMH BOaMH TaK Ha3bIBaeMOli KPH- 
leckOH ruiyOuHb! (1), KOTOpad B 3aBHCHMOCTH OT CBOLCTB NOYB H KJINMaTa 
KET BAPbHpoBaTh oT | Jo 2,5—3,0 M, a B OcOObIX cmyyuanx u Jo 5 M. II punaro 
ITaTb, YTO JaNbHelillee TpHOMKeHHe YpOBHA MHHepasH30BaHHbIX rpyHTO- 
X BO K NOBEPpXHOCTH cHocoOcTByeT MporpeccHBHOMY YBeJIMYeHHIO 3acouleH- 
TH ous (? 4). YcraHoBeHO TaKxe (*), YTO B MOMOOHOM calyyae B pesybTaTe 
IMMOJIEMCTBUA 3aCOJICHHOM NOUBbI H PTpyHTOBbIX BOA MPpOMCXOAUT JambHeimee 
<ONJIeHHe cole KaK B MouBe, TaK H B IpyHTOBOH Boje. 
A. T. Moposos Ha Mofenax ycTaHoBus (°) HamMuHe B KalWsApHO-yBuax- 
SMbIX MOUBAX TpaBHTalMOHHO-cTpyiuaToro J{BHKeHHA KOHICHTPHpOBaHHbIx 
STBOPOB CBepXy BHH3. B ecTecTBeHHbIX yCJOBHAX, KaK MOXKHO 3aKJIOUMTb 
uccneqopanHam A. A. Kususopol (°), noqodHoe ABHxKeHHe TaKxKe HMeeT 
TO. OHO ABJIAeCTCH CJICICTBH€EM KOHICHTpHpOBaHHA MOUBCHHBIX paCcTBOPOB 
pesyJIbTaTe HCIiapeHHA C TOBepXHOCTH TOUBBI. 
Ilponece nepeqBuxKeHHA KOHUCHTPHPOBAHHbIX NOUBCHHBIX PaCTBOPOB BHHS, 
aKa Ce3OHHbIM pexKHM HClapeHHA, MpOTeKaeT CpaBHHTeJIbHO Me/VICHHO. 
CleqHHe TOpUHH}KOHUeHTpupOBaHHOrO pacTBOpa, BOSHHKaloulero B JIeTHee 
MA, U3 BePpXHHX CJIOCB CYIIMHHCTHIX TOYB MOryT JOCTHraTb IpyHTOBbIXx 
| pu rayO6une ux 1,5—2,0 mM TowbKO Ha cnefylomlMl rox. OuesuqHo, 4TO 
TeHCHBHOCTb 3TOTO Mpouecca OyeT B 3HAYHTEIbHOM Mepe 3aBHCeTb OT pas- 
JOB UcCHapeHHA, a TAaK2%Ke OT TYOHHI IpyHTOBbIX BOL. 
Ham yyasocb ycTaHOBHTb, YTO 4eM OuIH2Ke K NOBEPXHOCTH HaXOAATCH TrpyH- 
IC BOJ[bI, TEM B MCHbIMMX KOJIMYCCTBAX COJIH H3 TOUBCHHbIX paCTBOPOB Mepe- 
AT B TBEPAy10 (pa3y (B OCafOK) HM TeM C OObINeM MHTCHCHBHOCTbIO NpoTeKaeT 
I3ZAHHbIM mpowecc comeoOMeHa. B cBa3H C STHM MexK]y NpOleccOM KOHIeH- 
[POBaAHHA paCTBOpOB MH OOMIMM HaKOMJIeHHeM cosleH B CHCTeMe TlouBa — 
/HTbI —TPYHTOBbIe BOLI, C OMHOM CTOPOHbI, H 3acoJleHHeM BepXHHX TopH- 
ITOB MOUB, C Apyrol, HeT NOMHOrO Napaenu3Ma. : 
B ta6n. 1 cpasnnparotca {Ba THMMYHBIX IA HUSsMeHHOCTeH BocTounoro 
KABKA3bH CIVYAA BaCOJIEHHA OMHAKOBBIX 10 MPpOWCXOKJCHHIO aJIJIOBHAJIb- 
X JIYPOBO-COMOHYAKOBLIX MOYB B YCJIOBHAX CyJIb(pPaTHO-XJIOpHAHOTO H XJIO- 
{Horo saconenua. B nepsom cary4ae (paspes 1), upH Oonee OM38KOM Sauera- 
1 K MOBEpXHOCTH TPYHTOBbIX BO, 3acOmeHHe BePXHHX TOPHSOHTOB MOUBBI 
mpepbiuaet 4—6%. Bo Bropom (paspe3 2) — coflepxxanne serKopacTBOpH- 
X covieii B BepXHHX TOPH3OHTaX, HeCMOTpA Ha Oosee ryOoKoe sayleranne 
MHTOBbIX BOR, AocTuraeT 11,5%. Tlogo6Hoe aBmeHve OOHapy2KNsOCb HU IIpH 
YeHHU OJHOM HW TOM xe 3aCOJICHHOH MOUBBI. 
B ogHom u3 nyHKToOB B 1990 r., Kora MOYBCHHO-rpyHTOBble BOUbI HaXO- 
IMcb Ha rulyOuHne 50 cM, B BepXHeM Cyl0e MOYBbI CKONMMOCb Oosee | % comel. 
H HOf{beMe TPYHTOBbIX BON B CMELYIOULEM TOMY, ITO ObIIO BbISBAHO OPOLIeCHHeM 
12* 851 


Ta6auna 
TlaHHble aaiv3a BOJHBIX BbITAKeK H3 OOPasHOB MOYB 
(B % Ha aOcomOTHO-cyxyl0 NOuBy) 


7 IlenouHocTb Na 
Cpok 6 11. i , ” . . 4 
NoNe paspe3o3 ca pen cited Corelnnco. C! SO, Ca Mg a 
4 — 0—2 5,264 — |0,075 | 2,239 |1,214| 0,537 | 0,273 )0) 
PE | ane — |0,039] 1,188] 0,608} 0,203 | 0,109] 0, 
Vif 30) |) ah, WON — |0,041 | 0,866 / 0,196 | 0,076} 0,066} 0, 
30 —77 | 2,324 — [0,030] 1,061 | 0,423 |0,137)/ 0,105) 0, 
717-—95 | 2,824°} — |0,032] 0,978) 0,878 |0,222) 9, 1463ie 
142 —152) 3,402 — |0,034/ 1,247] 0,992 | 0,240| 0,143] 0, 
152—170] 3,504 — 10,028} 1,953 |.0,301 | 0,115 | 0,147) Th 
[pyutospaa 
Bona ™ 170 3,793 | 0,015] 0,030) 1,914] 0,555 | 0,134] 0, 243 | 0,| 
2 — O—2 | 10,839 — {0,039 5,804 |-0,534 | 41,140 |'0;169)nas 
2—6 9, 900 — |0,028] 5,040) 1,544] 1,552 | 0,543 | 1,| 
6— 30} 5,402 — |0,021 | 3,295] 0,182] 0,602 | 0,269 | 4,1 
380 — 60 | 3,371 — |0,020}| 2,04210,105} 0,313} 0,148 | 0, | 
60 — 100} 8,107 — |0,023] 5,009] 0,141 | 0,586 | 0,329 2,4 
100 —160) 3,318 — |0,029} 1,974] 0,273] 0,260] 0,381 | 0, 
160 — 200] 2,684 — 1|0,033]1,449 | 0,248 | 0,148] 0,099 | 0, | 
200 — 215] 2,313 — |0,038}] 1,045 | 0,414} 0,092 | 0,064 | 0,), 
I pyHtospaa 
money 215 3,457 |0,007| 0,027] 4,711 | 0,802 | 0,139 | 0, 231 | 0,4 
3 31 V}] 0O—5 1,288 — 1|10,014/0,292|0,412) 0,148] 0,052] 0, 
1950 | 5—10] 0,675 — |0,018} 0,097 | 0,275 | 0,073 | 0,024] 0,4 
10—20 | 0,675 — |0,018}|0,097 | 0,275] 0,073 | 0,024] 0,4 
20— 30] 0,514 — |0,021]0,078] 0,157] 0,045 | 0,017] 0,4 
a 30— 50 | 0,348 — |0,021 | 0,036/0,112/0,028| 0,014 | 0,1 
Tpyntosas i | 
ea 50 0,554 | 0,001) 0,040 | 0,086 | 0,252 | 0,071] 0,035} 0,4 
3 2V| 0—9 0,508 — |0,028 | 0,059 | 0,227/0,055] 0,018 | 0,4 
1952 | 5—10]| 0,966 — |0,023] 0,068 | 0,516 | 0,133 | 0,044 | 0,4 
10 — 20 | 0,666 — | 0,026 | 0,075} 0,312 | 0,066 | 0,033 | 0,4 
20 — 30 | 0,502 — |0,028} 0,059 | 0,217] 0,040 | 0,023 | 0,1 
Tpynropas 30— 50 | 0,478 — |0,028] 0,056 | 0,212} 0,050 | 0,022] 0,\ 
DOE 25 7,872 | — |0,144| 1,484] 2,488 | 1,062 | 0,348 | 0,| 
3 30 TX) OS 5 I 032 — |0,026] 0,209 | 0,373 | 0,131 | 0,047] 0, 
‘ 1952 | 5—10] 0,822 — |0,026 | 0,072] 0,412 | 0,104 | 0,035 | 0, 
10 —20 | 0,860 — |0,026) 0,071] 0,458} 0,115] 0,038 | 0,| 
20 —30 | 0,742 — | 0,028 | 0,067 | 0,356 | 0,080 | 0,033 | 0,| 
30 — 50 | 0,466 — |0,038 | 0,060 | 0,209 | 0,044] 0,025 | 0,| 
50 — 100} 0,408 — |0,038 | 0,058 | 0,173 | 0,045 | 0,016 | 0, 
100 — 150} 0,354 — |0,038 | 0,048 | 0,152 | 0,035 | 0,016 | 0, 
150 — 200} 0,670 — |0,033 | 0,040 | 0,384 | 0,098 | 0,032 | 0,| 
pyurosas 
Boa * 220 0,652 | 0,008 | 0,088 | 0,119 | 0, 230 | 0,070 | 0,041 | 0, 
* B Becosblx mponueutax, | 


* o 
CoceAHeH TEPPHTOPHH, KOJIMYECTBO Come B BeEpXHEM CJI0€ NOUBbI YMCHbIIM 
B 2,5 pasa NpH OHOBpeMeHHOM BospacTaHuu MHHepaIH3alluu PpyHTOBbIX E 
K oceHH Toro xe roa, Ha (POHe 3HaYMTeNbHOTO CHHIKEHUA YPOBHA FpyHTOE 
BON, COMepKaHHe COIEH B BepXHEM Cl0e BO3POCNO (BABOe), CTENCHb KE MHH 
JH3aAWMH TPYHTOBbIX BO NOHH3HAaCb. . 
Ha ocHopanmu sTux, a Take jpyrux MpOaHaJIM3HpOBaHHbIX MaTepHa. 
MOXKHO TOBOPHTb, YTO Ip yKa3aHHbIX THMaX XHMH3Ma TpYyHTOBBIX BO] 
CHMaJIBHOC COJICHaKOMVICHHe B BepXHHX TOPH3O0HTAX NOUB HaGsmosaerca 1 
ONPEAEACHHON KONTHMAJIbHOK» rulyOune HX 3aeraHua. Ota rayOuHa B Kaki 
DTACPHOM CYTae MOKET, BEPOATHO, BAPbUPOBATb B ONPeACNCHHBIX Mpele 
Haxowjenve rpyHToRbIX BO BbILIe HM HIKE ee OMKHO BECTH K HEKOTOPC 
CHIDKCHHIO COJEBPIX 3amacoB B CaMbIX BEPXHUX COAX NouBEI. Ho mpu 61u3t 
YPOBHAX TPYHTOBBIX BO OOUad cyMMa covleli B TouBe, rpyHTe TpyHTop 
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ye (3a cueT pocTa e€ MuHepasM3aunu) Oyler yBenuuuBateca. B culyyae xKe 
ee. TyOOKOrO ypOBHA OOmMlad CyMMa coyleii HayHeT yMeHbIUATDCs. 

Cepbe3HbIM NOTBep2%CHHeEM BbICKASAHHOMY HOJOKeHHIO ABHUIHCh cle y1o- 
we HaOsofenua. B 1927—1928 rr. Ha ofHOM U3 HEOPOMaeMbIX YUaCTKOB 
| Myranu C. HM. Tiopemnosnm Obia npousBeyeHa NOUBeHHaf cLeMKa HM OBIIO 
@UKCHpOBaHO COCTOHHHe 3aCOJIeCHHOCTH OUR HM MHHepasHs0BanHocTu 
YATOBBIX BO. B 1948 r., no mpomectsuu 20 eT, B TeyeHHe KOTOpBIX y4YacTOK 
S OPOWascA, Obila MOBTOpenHa CbeMKa YacTH STO TeppuTopun T. B. Saxapbu- 
JH C OTOOPOM MpoO Ha Tex xe TOUKAX, rye OHM Opanucp C. VW. Tiopemuoenim. 
JABHEHHE TOJIYYCHHBIX JaHHbIX BCKPbIIO cylefyrollee. 

K 1948 r. Ha yyacTke npous0lm0 NOHH2KeHHE FPYHTOBBIX BOM B CpeHeM Ha 
)em (c 2,0 fo 2,6 Mm); H3MeHNacb TakxKe HX comeHocT: B 1927—1928 rr. ona 
cTaBsIAIa B- cpequeM 57 r/n, a B 1948 r. 44 r/n. B npornpononoxHocTp 
OMy, SacojeHHe NOYB Ha yYacTKe, HECMOTPA Ha NOHM2KeHHE ypOBHA rpyHTo- 
IX BOJ| HW CHHKeEHHE UX CpefHel MHHEpasH3auNH, BOspocO: B 1927—1928 rr. 
IHYECTBO cole B MOYBAX B TpeewaX BepXHeTO MeTpa NO JlaHHBIM aHaJH- 
B BOAHBIX BbITAKeK paBHAOch 0,90% (cpeqHeBsEeWeHHOe nO npoduuio 
uBbI), K 1948 r. ONO yBenuuHOch No 1,96%; Ao rayOHHbI rpyHTOBbIX BOs 
eytHee 3aCOJIEHHE PaBHAJIOCb, COOTBETCTBEHHO, 0,98 u 1,76%. 

Mcxoga 43 BbICKa3aHHbIX MOJIOXKCHHH, NOMYYCHHBIC Pe3ybTAThI MOryT OBITS 
YACHEHBI CeLYIOWWHM OOpasom. B 1927—1928 rr., Kkorqa rpyHTOBbIe BOJbI 
| ydacTke pacMOsarasWCb HECKOJIbKO BbIUe, HCMapeHve HX Yepe3 NOUBYy WO 
OobuieH cKOpocThio, yem B 1948 r. OqHaKO MOUBEHHbIC CION B 9TOM Cyy4ae 
Gobel CTeMeHH (10 Golee KPYIHbIM KanWJJIApaM) CMauHBasHCcb JO NOBepx- 
CTH BArOM TPyHTOBbIX BOX. B pesynbTaTe STOO GOMbIUeEe KONIMYECTBO Covel 
TAaBaJIOCb B pacTBope, He NepeXoa B TBeEpAyio tbasy NOUYBHI, H OHH B Gobel 
spe MOrJIH MepemellaTbesx NMocpefcTBOM YrpaBHTalHOHHO-cTpyhyaToro JBU- 
€HHA BHH3, B PpyHTOBble BObI. B caMOM BepXHeM cyl0e NocseqHuX, pH M0- 
OAHHOM MOMOJIHCHHH KOFICHTPH POBAHHbIMH MOYBEHHBIMH pacTBOpaMH, JouOKHa 
Ila CO3aTbCA CBOeTO POfa «IJIeHKa» C NOBHINEHHOM MHHepaM3salHel, OTKyAa 
BIYHO H OTOHPaIOTCA NPCOb! AVIA NOUBEHHbIX UccefoBaHHH. Hannune mo,o06- 
9H BPCMeCHHOH «NIeHKH» ObIIO YCTAHOBJIEHO NOCMOHHbIM B3STHEM T1poO B TOM 
e paione. IIpu sarsyOjeHHH ypOBHA rpyHTOBbIxX BOA K 1948 r. cTemeHb 
3JIAXKHCHHA BeEPXHHX CO€B MOUBbI MO KPYMHbIM KallWApaM YMeHbIUN ach 
 CIENOBATeIbHO, CHH3HJIMCb pasMepbl HCMapeHHA FPyHTOBbIX BO. OfHako 
JH 9TOM OO/bIIAA YaCTb CONCH H3 KaNMJIJIApHO-MJICHOUHbIX pacTBOpoB Nepemia 
TBepslyto (asy MU 3afep%Kanacb B NOUBe, H COpaTHOe nocTyneHne couel u3 
UBbI B TPYHTOBbIe BOJbl YMeHbIUHIOCb. TakHM oOpa30M, «IlvieHKa» C T0- 
MHeHHOH MHHepas3alMelH B TpyHTOBbIX BOJax He CO3Jaacb. COOTBETCTBEHHO 
OMY, IIPOObI TpyHTOBbIX BOX, OTOOpaHHble B 1948 r., OOHapyKHJIM MeHbLYIO 
AHepaJIM3OBaHHOCTb, 4eM B3siTHIe B 1927 r. 

Tio HacTosllero BpeMeHH TIpH peWICHHH BOMpOcoB 3aCOseHHA OCBaWBaeMbIxX 
ppuTopu OObIYHO OMepHpyioT Tak Ha3bIBaeMOH KPHTMYeCKO!H TyOMHOL 
\eraHHA TPYHTOBbIX BO. OfHako 9TO NOHATHe HeOOxoAuMO AudppepeHuu- 
BaTb. B pxfe cuyuaeB NOAEEM YPOBHA TPyHTOBbIX BO, He BbISbIBAA CHHKe- 
iA COJIEBbIX 3aMacOB B CHCTeMe M1OUBa —IpyHTbl —IpyHTOBbIe BOJbI, MOKeT 
YHBECTH K CHM2KCHMIO KOJIMUECTBA JICTKOPaCTBOpHMbIxX Cosel B CaMbIX BepX- 
1X TOPH3OHTAaX NOYB, YTO JOJMKHO YYUTbIBATLCA NPM paspaOoTKe MOUBeHHO- 
MOpaTHBHO TeOpuH HM pH MpOBeJeCHHA MpOMbIBOK 3aCOJIGHHbIX MaCCHBOB 


JOB. 
Tlouwenupii unctutytT um. B. B. Jloxyyaesa Tloctynu10 
Axagfemun HayK CCCP 28 IV 1955 


IMTMUPOBAHHASA JIMNTEPATYPA 
15. B. Ionuuos, Usp. cext. rufporexuvKku u rugpotexu. coopyx., 22 (1930). 
0B a, [poucxoxjenne u pexKHM 3acoleHHBIx nous, 4. 1, M34. AH CCCP, 1946. 
ono6yes, Town. AH Aszep6CCP, Ne 8 (1946). *B. A. IIpuKk aon 
, Tp. Jla6. ruxporeonoruy. mpo6u., 1 (1948) ‘Bad. Kosaa, B. B. Ero- 
A. TF. Moposos, W. I. JIe6exes., Tp. Tous. uncr. AH CCCP, 44 (1954). 
.A.Ku3ua0Ba, Tp. Tous. uucr. AH CCCP, 47 (1955). 
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HEKOTOPBIX HENOQYEPKHYTbIX OCOBEHHOCTSX CTPOEHHA 
ARCHAEOLYNTHUS TAYLOR H EFO BO3MO>KHOM 
POJICTBEHHOH CBS3H C HIJIOKOKHMH 


(I]pedcmasaexo axademuxom C. H. Muponoseim 29 II 1956) 


O6ijee cTpoeHue uM cHCTeMaTHYecKoe MonOxKeHHe poga Archaeolynthus 
jl. B TOcmeqHee BpeMaA GbiI0 paccmotpeHo T. VM. )Kypapnesoii (1). Ona xe, 
aH KPHTHYeCKHH OO30p HMeIOMMXCA CXeM KwaccHHKawHH apxeounaT (?) 
pediarad CBOO OPHIHHaJIbHY!O CXeEMY, PC3KO BO3paxKaeT NPOTHB BbIeIeHHA 
ywuem moyKsacca Monocyatha (+), a sarem kacca Monocyathea (4), B Ko- 
OM ObIIH OObeAHHEHEI (OPMbI C OMHOCTCHHBIM H3BECTKOBbIM CKeJICTOM. 
{HCTBCHHbIM AapryMeHTOM, BbI{BHraembiIM T. VM. )Kypapmesol, sapaserca 
A00uHoCe, MO ee MHeHHIO, BKIOYeHHe B ToyKacc Monocyatha orpsya 
haeophyllina, KoToppili oOnequHaAeT :boOpMbI, OTHOCAMIHeCA, CKOpee Bcero, 
OpasuiaM. OTOT OBO HaM KarKeTCH COBeplIeHHO He yOeRHTeIbHBIM. 
M. T. 7Kypasnespa sxsuoyaet cem. Archaeolynthidae, o6nequustomee cpopMpI 
WIHOCTCHHBIM KYOKOM, B OTpsag Loculocyathida Zhur., xapaxrepusyempilt 
Ay!olluM COpasom: «Crofa BXOAAT apXeOlHaTbl... C MOpHcTOH HapyxKHoli 
HY TpeHHel cTeHKaMH...». Kak BHAHO H3 H30%KCHHOMO, XapakTepHcTuKa OTpAa 
BKJIIOUAeT MPpH3HAKOB CeMelicTBa, TeM Oowlee, YTO HHKEM HM HUKOra He MoKa- 
O HCUe3HOBeCHHe BHYTpeHHeH CTEHKH apXeOUNaT HH ee OOpasoBanHe y cbopm, 
HCHHBIX MpOObHbIX MeperopofoK WH ApyrHX SeMeHTOB cKeyleTa B HHTep- 
JOMe. 
B cBxa3H C STHM OOOCOOJICHHOCTh NOPHCThIX OMHOCTeHHbIX OpraHH3MOB HaM 
keETCA HEOCMOPpHMOM, XOTA HaHMeHOBaHHe IpyMllbl H ee OTHOWEHHE K apxeo- 
TaM  OCTaIOTCH HefOCTAaTOUHO BbIACHCHHDIMH. 
IIpu u3yyennu KeMOpHiicKol cbaynbi 1oxHOro IIpumopbs Hamu Obi OOHa- 
KeEHbI CBOeOOpa3HbIe APXECONHHTYCbI, MOSBONAIOUMe He TOIbKO JeTamH3H- 
aTb CTpOeHHe 9THX (OPM, HO HW HECKObKO HHAaYe MOCTABUTb BONpPOC O MpH- 
€ H pOJCTBCHHBIX CBA3AX STHX CBOeOOpasHbIX OpraHu3smos. B KomeKuHH 
DEYeHBI (POPMB!, OOaaioulwe MpH OOIYHbIX WIA apXeOMMHTyCa CBOCTBaX, 
MIOHAJIbHBIM JECATHCTOpOHHEM MonepeuHbIM ceyeHnem (cM. puc. 1, 5), KoTOpoe 
O3MOXKHO OObACHHTb CMATOCTHIO (POpMbI HM KaKkoOli-1MO0 HHOM BTOpH4HOr 
yUIeHHOcTbIO cKesleTa. Eme Gomee HHTepeCHbIM OKAa3aJIOCb CTpoeHHe (PopMBI, 
CaHHoli Hamu nog umMenem Archaeolynthus vologdini sp. nov. B 4eCcTb 
Hepa U3yYeHHA SaraouHOl (payHbl apXeoWwaT HM U3BECTHOTO 3HaTOKa (ayHbl 
Opua A. IT. Bonorfuna. 
Ar. vologdini mpeyctapneH B KOJ€KUMH MHOPOUNCIeHHBIMH (POpMaMH J{Ha- 
pom oT 0,8 40 6 MM Hp BbicoTe «KyOKa» oT 6 Jo 10 MM H IIpH TOVIMHe CTEHKU 
0,16—0,20 mm. CrenKa nponu3aHa KpyribiMu Nopamu Juamerpom or 0,10 
),16 mm. Onv pacnonoxeHbI B 1UaXMaTHOM TopsKe, HO 6e3 OCOOOH MpaBHJib- 
TH, Ha paccrosuuu oT 0,2 go 0,27 MM B BepTHKaJIbHbIX pAfax U 0,16 mm 
Ky psaylamu. C Hapy2kHoli cropoupl (puc. 1, /, 2) OHM MpHKpbITbI M3OrHyTbIMH 
HUaIOIMMUCA TvacTHHkamu. I]nacTHHKM HeCJIH, O¥eBHAHO, ABOHHOe 
HaueHHe: 3all|HTbl OT MEXAaHHYeCKHX YaCcTHI, H, MO BCeli BepOATHOCTH, pery- 
Opa TOKA BOJbl, B 3ABHCHMOCTH OT COOTHOMEHHA BHYTpeHHero H BHEeIIHero 
855 


jlaplenuli, TaK KaK OHM OOsayjasH HeKOTOpOl rHOKOocTbIO. B 3TOM cMbICIe © 
ABNSIOTCA aHasoraMH «OKalMJICHHBIX» TlOp, MS3BeCTHbIX y pacTeHHl. 

B psye wuucdos HaOmofaiorcA TOHKHe YepTbl aHATOMMYECKOrO CTPOeHE 
WU. T. Kypapaepa Brieppbie OOpaTuia BHHMaHHe, YTO BHYTpeHHAA MONO 
Y apXeONMHTyca 3anOHAeTCA MHOFra OObISBECTBAAIOMICHCA «“KUBOU ral 
opraHu3ma. B Heli ACHO 3aMeCTHBI paqMaJIbHble KaHaJIbl, IPHYeM MOPOBBIe 
Bepctus, 10 MHeHuto V1. T. )KypapmeBor, kak pas H ABJIAIOTCA BbIXOAaMM 7 
9THX KaHaioB. Popmpr Archaeolynthus vologdini umeror 3HayMTeIbHO O04 

.YCJIOKHEHHOe AaHaTOMHYeCKOe CTpoeHue. 

Kak puguo Ha puc. 1, 3, mpu yBemmuenun 35 X «“KMBAA TKAHb» apxeomay 
yMela TwlaCTHHYAaTOe KOHUeHTpHyeckoe cTrpoeuue. IIpoTuB mopoBoro OTBepe 
TWaCTHHKH TKAHH BOHOOOpasHo u3srHvOaloTcA MH, Bce Oomee H OomMee BEITH! 
BasiCb, IO Mepe IIpHOnwKeHHA K CTeHKe, OOpasyloT «aMOyJakpaJeBHAHt 
NycToTeloe BbINAYMBaHHe, BbIXOauee B Topy. Ha puc. 1, 3 a xopomo Buy 
MpOJObHbIe Cpesbl «aMOyJakpOB», BbIXOAAIMX B MOpOBble OTBEPCTHA. 
puc. 1, 3 6 cpe3 npomesn TakuM O6pa30M, YTO COXpaHHlacb CTeHKa «aMOyJIaKp 
COe@HHEHHOFO XapaKTepHbIM H3rHOOM C «BHYTpeHHeH TKaHbio». Ha puc. | 
3 6u 4, B TAHTeHUMabHOM cpese HadsofaloTca NomepeyHble ceyeHHA amMOywJia 
pOB B BHJe BIMCaHHbIX OMHH B ApyroM KpYy2KOUKOB. 

CpeTyIbld BHEWIHHH Kpy2KOK pecTaplaeT coOoH MopoBoe oTBepcTHe J 
MetpoM B 0,14 mM. Buytpu ero pacnojlaraeTca NycToTebld aMOynakp 7A 
Tpom 0,09 Mm mpu TomuHHe ero cTreHOK 0,01 mm. Hanuune cpoOoquoro mpoctTpéa 
CTBa MexKjly aMOyslakKpOM HM CTCHKAMH TOpbl yKa3bIBaeT, YTO aMOyaKpaJeBH 
HOe BbINAYHBaHve He MpupactTaslo K CTeHKAM TOpbl M HMesO CBOOOAHOe [BHA 
HHe. | 

IIpH usyueHuu apxeolMaT H, OCOOeCHHO, apXe€ONHHTYyCa, Mbl HEBOJIbHO of 
THJIM BHHMaHWe Ha UpesBbI¥aHHO Ba2KHbIe, KaK HaM KaKeTCA, YEPTb! CXOJCT 
M@KLY TpyNNOH KHBOTHBIX THNA APXeCOMMHTYCa H HIMOKORKUMH. CxOJCTBO | 
SakMO04aeTCA B OOWHOCTH Cue yIOUMX BaxKHbIX MpH3HakoB: 1) Hannune CI 
UHabHOrO «OpraHa» MpHKpenweHHaA — cTeOA uM «KaOyuKa NpupactaHy 
(puc. 1, 6); 2) Hanvuve BHYTPpeHHErO H3BECTKOBOrO CKeweTa, IPHCyMeroO TOE 
TpeM THIIaM KMBOTHbIX — apXeOlMaTaM, HIJIOKOXKHM HV XOPAOBbIM; 3) NOPHCTOC 
CKeJICTHbIX H3BECTKOBbIX IJIACTHH HIJIOKOXKUX, ABHO YHaCwIeqOBaHHaA HU CB 
o6pasHo pasBuTad uM; 4) HamH4uHe y apxeOMMHTyca «3a¥aTKOBy aMOy,J 
KpaJIbHOH CHCTEMBI. | 

B HacToslee BpeMA HEBO3MOXKHO MpecTaBUTb ceOe MKUSHeeEATeIbHOC 
XKHBOTHBIX THNa apXeOJIMHTyCa, HO BCe K€ MOMKHO MpemonaraTb, 4TO O 
Tak %Ke Kak HW apXeOlMaTbl H TyOKH, TpeAcTaBsAasH cma6o CBASAHHBbIe ae 
coOoH «MOMyCaMOCTOATeJIbHbIe KJICTKH», CrpyNMHpOBaHHble B «<MOJYKONOHH 
Tlucddepenuvalua KieTOK ele OYeHb Ca6O BbIPaxKeHna U STO ABAETCH ee i 
MX «NOJYCAMOCTOATEIbHOCTH», BbIparkatolelica B HX YMBHTEbHOH cmoc 
HOCTH K pereHepalMu (ry6xku). | 

Jlanbuelimee MporpeccHBHOe pasBHTHe S3THX OPHTHHAabHbIX (POpM om 
ObIIO HATH 10 JHHMM AndppepeHuMauMN KNeETOK M OOpasoBaHHA CHCTeM TKaHi 
BosMoxKHO JIM 9TO y OpraHu3MOB, HOAOOHBIX BILMeONMCaHHOMY apXeonHHTY¢ 
Mpbl 8aTpyQHACMCA OTBETHTb Ha STOT BOMpPOC, HO BO BCHKOM cy4ae OOpasoBat 
(hopM C NOMMTOHAabHBIM OYepTaHHeM B TOMepewHOM ceyeHHM MoraO NpHBeEc 
K o00COOseHHIO OmpeAeNeCHHbIX pAOB NOp MW K OOpasoBaHHlo JyYeBOl CHMMeTDP!I 
a C Apyrou CTOPOHbI, K aTpopuH Apyrux pAAOB Nop c COpas0BaHvem NopucT 
mylacTHH. 

Bonbpwue TpyAHOCTH MWIAt OODACHEHHA BbISBIBACT BO3MOXKHOCTH TOABICE 
pasHooOpasHblX OpraHoB, PasBHTbIX Yy HTOKOKUX (MHINeBapeHus, BBI 
WeHHA M T.0.). OfHako cnefyer uMeTb B BUY, YTO UX O6pasoBaHne KaxKe’ 
SaraQO¥HbIM BO BCeX CJlyyaiX, HO Mbl BCe-TaKH YBepeHbl B TOM, 4TO | 


. 


OpraHbl BC€ 2K€ BOSHUKJH, H IpHTOM B pe3ybTATe pasBUTHA COBEpIeHHO 
AupepeHuMpOBaHHbIX KMeTOK NepBHYHOM KOMOHUH. 

B HacTosllee BpeMA NpoOvcxo*KeHve HTIOKOKUX CBASbIBAeTCA Cc Ouse 
PaJIbHO CHMMCTpHUHbIMH YepBeoOpasHbIMH XXHBOTHBIMH. OCHOBaHHeM JIA Tak 
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Puc. 1. 1 — Archaeolynthus vologdini sp. nov. Koco-mpoyombuoe cetenne, wand 2947-78; 
2 — Ar. vologdini sp. nov. Koco-mpogombuyoe cevenve, wand 2888-133; 3 — Ar. vologdini sp. 
nov. Koco-nmpofouibHoe cevenne, wun 3865-9, Xopowo BU_HbI XapakTepHble amMOyakpaleBul- 
HbIe BbINAYHBAHHA «2KHBOM TKAHH» B MOpoBble OTBepcTua. B TaHTeHHasbHOM cpese XOPOlIo BH- 
eH ronepewHb paspe3 «amOymaxpos»; 4— Ar. vologdini sp. nov. TanrenluasbHbIi cpes, 
mud 2889-50 a. Tlonepeunpii paspe3 creHKH My3bIpsA, XOPOUWIO BHAHbI NOPOBble KaHaJIbI H MO- 
fepewHBlii paspes «amOyaxpos»; 5 — Ar. polygonales sp. nov. Tonepeynsili paspes, wand 
2948-830; 6 — Ar. sibiricus (Toll). Tpogompuert paspe3 dopMbl, mpHkpeneHHOH «KaOy4yKOM 
npupactanusa». Unup 2948-836. Cpeguult KemOpult (?) IIpumopps. 35/1 xX 
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KMCHHA ABJIACTCA HSBCCTHAA JBYCTOPOHHAA CHMMeTpHA MHYHHKH, KOTOpaa 
ONpeeeHHOH CTaquH BeeT CBOOOAHHIM O6pa3s 2XH3HH. OHako He HCKIIO- 
0, YTO 9Ta OCOOCHHOCTh AHYHHKH ABIAETCH pesybTaTOM ee MpHcnocobu- 
BHBIX H3MeHEHHH B TeveHHe JVIMTebHOrO BPeMeHH pasBYTHA UPOKO*KUX 
HOKeMOpHaA WO HawMx Hell. 

YunTbiBad UMeIOMMeCH YepTbI cxoycTBa (cpeqH KOTOPEIX BaXKHYIO PO 
aeT HaIHYHe Y MIIOKOKAX MOPHCTOrO BHYTpeHHero CKeyleTa H3 H3BeCTKO- 
X MIACTHH), MbI CKJIOHHBI AYMaTb, YTO MpeAKaMH HTVOKOXKUX MOTH ObITb 
COJIMHTYCONOROOHBIE (POPMbI, ABHBIIHECH POMOHAYAIbHbIMH KaK JIA OMHO- 
HHbIX My3bipeH Tuna Archaeolynthus, Tak vu as urioKoxUX. DTH cooépa- 
HHA SaCTaBJIAIOT HaC OTHECTHCb KPHTHYCCKH K BKJIOUCHHIO OJHOCTeCHHBIX 
OKOB» B KJlacc apxeounaT Regularia, koTopple He uMeIOT HUYerO OOMerO HU 
(TIOKOXKHMH, HH C HX BO3MO?KHbIMH TpeKaMH. 

B cps3H C TeM, YTO HavMeHOBaHHe poya Monocyathus ,om«KHO ObITb ymIpas- 
sHO, COXpaHeHHe 3a Bcel rpynmoli HanMeHoBaHHsA Monocyatha Ham KaxkeTcH 
JAIL OHAJIbHBIM. 

He uckmiouad XapakTepusyemyio rpylmy u3 THMa apxeomlMaT, celyer 
. Ke NOMVeEPKHYTb ee HeOoMpeseseHHoe Momo*KenHe B 9TOM Tune. IlosTomy 
<COJIMHTYCONOAOOHbIC (COpMbI B Bue OMHOCTeEHHOrO Ny3bipA WIM «KyOKa» 
odoco6sleHHOH BYyTpeHHeH NMOMOCTH H C pa3sJIMYHO PasBHTbIMH SJIeMeHTaMH 
YTPHCTeHHOrO CkKesleTa» HIM Oe€3 HUX BbIeNAIOTCA HaMH B rpynny Cysto- 
‘a, Archaeocyatha insertae sedis. (nopucTble ny3bIpH, apxeoWwHaTb! Heompe- 
leHHOrO pojycTBa). Kak 6bl0 yka3aHO BbIllI€, OHH HMeIOT MHOrO OOuero 
TJIOKOXKHMH HM, M0 BCeH BeEPOATHOCTH, CBASAHbI C MOCMeMHHMH Yepes COMIX 
SIKOB, HCMbITaBLIHX pa3JIHYHbIe HalpaBJeHHA pasBHTHA HM cielnalA- 
HH. STO H ONpeeNHeT CaMOCTOATEIbHOCTh BbIJeIAeMOH Tpynibl B THe 
Keo ar. 


JlanbHeBocTOuHBI §=dnstHas- Tlocrynuso 
Axaflemuu Hayk CCCP. 7 111986 
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PHCTOJIOTH 9 


Jl. B. BEPJIMH 


é 
EHEHHS SHAOTEJINA KOKKHbBIX COCYJOB MO, BOSIEMCTBHEM 
NHTAHHSA NACTBHULHbIX (HKCOJOBbIX) KJIELWWEH 


(IT pedcmasaeno axademuxon E. H. Masaosckum 13 III 1956) 


NOCeAHHe FOAbI MOWYYEHbI MHOPOUMCJICHHbIe JaHHbIe, rOBOpAUMe B NOML- 
orO, YTO Y BSPOCAbIX %KHBOTHIX SHAOTEIMH WHMpaTHyecKol cucTembI (1), 
HBIX BeH (*) H apTepuii (°°), a TakxKe CocyfoB KOxKH (°) BecbMa pasHOOOpa- 
HO CBOHM MopdovlorHuecKHM CBOCTBaM HM cmocobeH K NporpeccHBHbIM 
HeHHAM MW Mpoumndepanuu. B uccneqopannax, NOCBAUICHHbIX H3yYeHHIO 
[ pH KOpMueHHH Kuemel (7), oTcyTcTByIoT yNOMHHaHHA 06 H3MeHeHHU 
eIHA COCYAOB. 
HacToAeH padoTe cooOmjarwTca pesyJIbTaTbI HaOMOeHH Hay SHOTe- 
COCyJOB KOK, H3MeHeHHOH NOX BoOselicTBHeM MacTOMUIHbIX Kylellleli. 
HbITbI- MOCTAaBICHbI Ha 16 KpOJIHKaX, KOTOPbIM MpousBOAMIach Tocay{Ka 
3pemeHHO 50 camiop vw 50 camox Kaemeli Hyalomma asiaticum P. Sch. 
.Schl., u wa 15 MopcKHx CBHHKax, Ha KOTOpbIX NMTanocb m0 10 camiyoB 
IOK Kleulel Toro »xe Bua. Koxka BMecTe C Kellam, CCIM OHH elle He OT- 
, HIM 6€3 HUX Oblua C(PHKCHPOBaHa B CpOKH OT | cyToK Jo 2 mec. 12% Heii- 
sHBIM (POPMaJIMHOM, 10 Kapuya HW WeHKep-PopMouioM. 3amHBKa NpoH3sBo- 
ob B WeIIOHAMH WIM B TlapadunH yepes aspup. Cepuu cpe3sop ToMMMHOL 
) % OKpalleHbl TeEMATOKCHJIMH-303HHOM, %KeJIC3HbIM TeCMaTOKCHJIMHOM 110 
sHraHy, a3yp-903HHOM, a30KapMHHOM C JOKpacCKOl aHHJIMHOBbIM CHHHM 
AHXKEBbIM H OpCeHH-reMaTOKCHJIHHOM. 
eyleJICTBHe MeXaHHYeCKOrO MOBpexKAeCHHA KOKA POTOBBIMH YaCTAMH HM TOK- 
Koro felicrpHa Ha Hee CONDI (1°) pasBHBaeTCA reMOpparHyeckoe Bocta- 
2, B KOTOPOe BOBJIEKAIOTCH BCe TKAHH KO?KH, B TOM UHCJIC MbILIeYHbIe BO- 
Aa WM TKAHH KPOBCHOCHBIX H JuMdpaTHYecKHX cocyOB HW MX IHJoTeMHH. 
bIMM CTpajlaloT HMeHHO COCYAbI, IPOHHMLaeMOCTb CTEHOK KOTOpBIX Kak JIA 
MX UacTeH KpOBH UH JIMMpbI, TAK HW AA CPOPMCHHbIX 3JIEMCHTOB Pe3KO BO3- 
eT. OTUM OODACHACTCH BOSHHKHOBeEHHE CHJIbHOrO OTEKa H MHOMKECTBEHHbIX 
AX WM KPYMHbIX O¥ArOB KpOBOK3IUAHHH yxKe B Neppble 23 AHA Nocwe 
KM Kslemjel. [lomumMo Toro, KpOBOH3JIHAHUA MOABJIAIOTCA BCNEACTBHE pa3- 
CTeHOK cocyOB rsy6OKO MpOHMKaIOlMMH POTOBbIMH YaCTAMH KvIelllel. 
EHOCHBIe cocyAbl pacmmupslotca uv rumepemupyrorca. Kpome juanejesa 
YOUMMTOB, MpOHCXOHMT MurpalluaA B COeCAMHUTEbHYIO TKAHb MHOPOUNCJEH- 
WeHKOUHTOB, TaBHbIM OOpa3om creitHambubix. JIumcdaTuyeckue cocy{bl, 
FIOM pa3IHYHMbIe B HOPMaJIbHOH KOMKe KPONHKOB H MOPCKHX CBHHOK, 
BATCH 3AMCTHBIMH OylaroqapaA MX PaciMpeHUto H TepenowHeHHIO WHMo- | 
m. HeoOxoqumo ykKa3aTb, 4TO BOOSIE B HeMOBpexKAeCHHOH KO*KEe OrTPOMHOe 
JeCTBO KPOBCHOCHBIX HM JHM(paTHYeCKHX KalIMJIJIAPOB, BPCMCHHO JIMINCHHDbIX 
9KMMOPO, He OTJHYMMO OT. COCPMHHHTCbHOTKAHHbIX KJICTOK, Jle*Kalllux 
KKeTOUHOM BemjectBe. IIpu -BocnameHHu, OCOOeHHO Np paciiMpeHHu u 
eMHU KallWJJIAPOB, OHH CTAHOBATCA XOPOLIO 3aMeTHBIMH. 
SpamaeT Ha ceOA BHUMAHHE, 4TO CIIOHa KJlelleH, BepOATHO, MelcTByA Ha 
(@ KOMIIOHCHTbI KOXKU M MOBbINAA MpOHHWaeMOCTb CTCHKH COCYAOB, BJIMAeT 
POpMCHHBbIe 9ICMEHTLI KPOBH, YTO MOXET OODACHUTS [MUTeMbHOe COXpaHe- 
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Hie 9PHTPOWMTOB B OYaraX KPOBOH3JIMAHMK B HCM3SMeCHEHHOM Ha BHI COCTOS 
Tlo JaHHbIM HEKOTOPHIX ABTOPOB, CJIOHA Kellen COJepARUT KaKHEe-TO Bele 
JleHCTBYIOUe Ha SPMTPOWHTb! KOHCepBUpyIOWlMM OOpasom. 

YxKe B TepBble FHM Mocme NOcayKH KJeWeH SHAOTEIMM MeJIKUX apTey 
BeH, lIpe/cTaBJieHHbIi B HOpMe MJIOCKHMM 31eMeHTaMU, HaOyxaeT M yTOuMa 
Iipeppalladcb B HeOJMHAKOBbIe NO BbICOTe KJICTKH, MMCIOWMe HSONPUS! 
yecky1o (opmy (puc. 1, a, 6). SameTHO yBemMUNBaeTcA OasopusMA WATON 
KJI€TOK 9HAOTeMHA, OHA HEpeAKO COMep2xXKUT KPYMHbIC BAKYOJIM, PAaChOOKe 
6asanbHo(pue. 1, a). Apa okpawiMBaloTcA HeOJMHAKOBO B pasHbIX Ke: 
B OJHHX OUCHb HHTCHCHBHO H B HUX AAPbILUKO Hepa3sIHYMMO, a B Apyrux — CB 
B MOCeAHUX OHO XOpomo 3aMeTHO (puc. 1,a). HexoTopple KeTKH 9HJOT 
MMEIOT CMOPIMeHHbIe, MMKHOTHYeCKHE Apa H OVeHb OleMHO Kpacsllyioca | 
Wwia3sMy; BHJMMO, OHM BMOCeACTBHH NOrHOawT MU CJYLIMBAIOTCA. 

B 9HAOTeIHM apTepuli H BeH NOABMAIOTCA (PUrypbl MATOTHYECKOrO Jed 
(puc. 2,a,6). IIpu stom WuTonma3sMa KJIeTOK CTaHOBHTCA CBeTJIee, a KJ 
B IeJIOM HepeKO 3HauMTeMbHO BbIOyXaeT B MpocBeT M pacnOosaraeTca I 
OCHOBHOrO YpOBHA COceHUX SHAOTeMMAabHbIX SeMeHTOB (puc. 2, a). 
MHTO30B OOBIUHO pacnosaraeTcA NapasesbHO BHYTpeHHeH MOBepXHOCTH CC 
(puc. 2, 6) u nosTomy oOpasyrollMeca MOYEPHHe KJIETKH OCTAIOTCA B O]HOM | 

IlponmcepaTuBuble H3M€HEHHA SHAOTEIMA KOMHbIX apTepHH UH BeH, Be 
Kalolllve Ip BOCHaJIeHHM, BbISBaHHOM NaCTOMUIHbIMH KJIelaMH, Compo 
WaroTca MOBbIMeHHeEM Oas0uHH WHTOMMASMbl WH YTOJINEHHEM KJICTOK, | 
MHHas TeM CaMbIM XOPOIIO H3YYeCHHYW peaKUHO MHOFHX SNMTeIHeB Ha Bt 
yleHve B TOfmeKaeH coeqMHHTeMbHOM TKaHH (7%). 

QHAOTeHM KOXKHbIX BEH IPH TeX 2K YCMOBUAX OOpasyeT paspacTaHHaA B 
CBeET COCYJOB H B TOJIIy HX cTeHKH. B nepBoM ciyyae TAKUM JHAOTeEIMAM 
KJICTOK pacTyT OT BHYTpe€HHeH BbICTHJIKH BeHbl H 3a¥acTy!O yTOJIUaloTC 
KOHUe B BH e OynaBbl (puc. 3). Mx Janbuehiwaa cyqbOa He MpocnexeHa, OIE 
CyAA MO TOMY, 4YTO Ha MO3qHHX cTaqMax (2 Mec.) UX OOHapyxKeHO He 6 
MOX%KHO JYMaTb, YTO TaKHe TAKA SHAOTeMMA No3%Ke NMorHOaroT. Paspact 
B KPyMHbIX KPOBCHOCHBIX COCyaX COXpaHATCA AINTeIbHOe Bpema (* 4), B 
TOM cylyuae SHAOTeMM NorpyxaeTcA BHYTPb CTCHKH, Japan Hayao coc 
KallWJJIAPpHOrO Tua. OToMy pefuiecTByeT OOpa3s0BaHHe HeOOJILWOH A 
BbICTJAHHOH SHAOTeMeM, KOTOPad JeaeTca riyOx%Ke, MpeBpallascb B Tp) 
Toe OOpasoBaHne. ; 

Y[pyrue YacTH CTCHKH KOXKHbIX COCYJOB B YCJIOBHAX MOCTABJICHHBIX OT 
He OOHAPyXHJIM OTKIOHCHHH OT HX HOpMasbHOrO cTpoeHus. Jlumb usp 
BCTPeYaJIMCb MHTOSbI B rylaKOMBIWICUHbIX KJI€TKAX cpesHel OOOMOUKH apTe 
QNACTHYECKHE JICMEHTHI KOXKHIX apTepH, B OTMMUNE OT 2aCTHUECKUX BOI 
KOKH TPH KOpMJIeHHM Kslemjel (1°), ocTaloTcd Ha BU MOUTH HeH3MeHeHH 

C nayana nponudepaTuBHoli craqMM BOcnaneHHA KOM SHAOTeNU KI 
HOCHBIX KalMJIJIAPOB, aBaA MHOPOUMCJICHHBIe OTIPbICKH H JeIACb MHTOTHYE 
oOpa3yeT xXapakTepHble AWA rpaHyJIAWMOHHOM TKAHM WMpOKHe TOHKOCTE! 
cocy Jbl. 

B KOKHbIX BeHAaX H JMM(paTHYeCKHX cOcy#aX KPOJIMKa MOCTOMHHO Hal 
Aanocb OOpasoBaHve TpoMGos. Onn NOABAAIMCcb yxKe yepes 5 cyTOK T 
nocayku Kelle, T. €. wepes 2—3 JHA Mocne Hayana KopMneHua. Tpr 
HepeXKO 3aHHMaJIM MOUTH BeCb MpocpeT BeHbI (pvc. 4) HAM muMcaTHYeC 
cocya, ObIIM CBASAHbI CO CTEHKOM LIMpOKHM OCHOBaHHeM MH HMesIM B CBOE) 
- CTaBe B BeHaX SPHTPOUNThI, a B MUMaTHYeCKUX cocyax — mUMounThl. E 

pe nocye cBoero NOABJICHHA OHH MOKPbIBaHCb OJHHM CJIOeM TIOCKHX 9H) 
JMaJIbHBIX KJICTOK, ABJIAIOU[MXCA HENOCPEACTBEHHBIM IpOOJ2KeHHEM BBICTI 
cocyfa. HMnorqa stor sxjorenmanbHbiii nOKpoB TpoMOa JaBan paspact. 
BHYTpb Hero, MipeBpalilalonMeca B HEOOMbINME COCYAMKH, 3alOHEHHbIe KpO 
Y MOpckuX CBHHOK, B OTMUHe OT KpONMKOB, OOpas0BaHHa TPOMOOB He Ha 
anocb. 

O6panyaer Ha ceOA BHUMaHHe pacTAHyTOCTbh BCeX OMMCAHHBIX BbIIe } 
HeHHH SHOTeIHA BO BPeMeHH: Ha IipoTsxKeHuN 3—4 Heeb B COCyyax M 
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uc. 1. YTOuMLeHHBIH 9HOTeMMH KOXHOH BeHbI KpoMKa (a) U KOAKHOM apTepHH MOPCKOM CBHHKH 
) MOM BOSeHcTBHeM NHTaHHA KselleH Hyalomma asiaticum P. Sch. et E. Schl. a —7 cytToK 
PMaJIHH, WKeslesHbId TeMaTOKcHIHH, 00. 40 X, ox. 10; 6—10 cyto, topmanHH, opceHH- 
reMaTokcusHH, 06. 40 X, ox. 15 
ic. 2. Mutosbl B SHLOTeEMHH KOXKHOH BeHbI KpOwlHKa (a) MH KOXKHOM apTepHu MopcKOM CBHH- 
( (6) No Bo3sfelicrBueM MHTAaHHA Kelle. a — 25 cyTOK, weHkep-(opMo.l, TeMaTOKCHJHH- 
SHH, 00. umM. 90 X, ox. 7; 6 —10 cyTok, dopMawuH, remaToKcuMH-mMuKpopyKcuH, 00. 40 x, 
ox. 15 : 
ic. 3. MnrpapasaibHoe pa3spacTanne SHAOTeHA KOMKHOH BeHbI KPOJINKa, MHTaHHe Kellen 
) CyTOK, IleHKep-(popMoa, Sasyp-303HH, 06. 40 X, ox. 10. PucyHok c MukpoororpaMMbl 
ic. 4. KoxkHaad Bena KpOuHKAa C TPOMOOM, TMOKPbITbIM 9HLOTeMHeM; 3aMeTHO BpacTaHHe SHOTE- 
JIM B.TPpOMO; TMTaHHe Kselleli 5 cyTOK, ueHKep-popMou, a3yp-303HH, 06. 40 X, OK. 7 
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icTY!O BHACTh OAH WH Te 2%Ke KapTHHbI. ITO, MOBHAMMOMY, OODACHAeTCHA JWIH- 
oHOCTHIO ACHCTBUA MOBperxAalonlero (akTOpa — KOpMseHHe Ksenlei Mposon- 
(och or 10 yo 18 cyToK c Momenta mocazKu. 
(lo OkoHWaHHH KOpMNeHHA Kulelel u Mocme SnMMMHauUN n3 opraHH3ma 
POTOBbIX OTIMe€YaTKOB BMECTE C OKPY?KaIOIMMH NOPHOWMMH *fKaHAMH KOK 
IaJIMTeJIbHbIC HSMCHCHHA B MoceqHelH MOCTeNeHHO 3aTHXalOT H BMeCTe C TEM 
PeNeHHO HCYE3aIOT ONMCAHHBIC BbILNe HSMCHCHHA SHOTeNUA COCYAOB KO*KH. 
BOM3IMAHHA MeVICHHO PaCCaCbIBaIOTCA, Paspylulalolwecsd KPOBAUbIe KIeETKH 
OUMTHPyioTCH MakpodaraMH, TpOMOHPOBaHHDIe Cocyb MornGator, rpanyssa- 
HHad TKaHb peBpallaeTca B pyOWOBylo, NpHOHKalIOllyocA MO CBOeMy 
CHHIO K MJIOTHOH COCMHUTebHOM TKaHH HOpMaJibHOli KOwKU. PasBuBmme- 
paHee MHOPOWHCJICHHbIC WIMPOKH€ TOHKOCTeHHbIC CocyAbl paHyIAWHOHHOM 
MM 3allycTepaioT, a HX SHAOTeNMM MornOaer. 
ONOCTABJIAA JAHHbIC, MOYYCHHbIe B CMEUMPHYECKUX YCOBUAX MOCTABJICHHbIX 
TOB (JelcTBHe TacTOHUIHbIX Kylemeli), C JaHHbIMM, NHOMyYeHHbIMH MoOcKe 
spesku HepBa (°) H B YCOBHAX ero XpoHHYecKoro pasApaxenus (!4), HeOG- 
AMO IPHATH K BHIBOAY O CNOCOOHOCTH SHAOTeEIHA K MpomMdepaluu, paspa- 
IMAM HM OOpasoBaHHiO COCYOB KanuJIApHoro Tuma. 
AsMeHeHHA B COCyaX IpH XpOHHecKOM pas{paxkeHHH ceanuuLHOrO HepBa 
HauMHaJIMCb C HApyKHOHM OOONOUKH, a MOcse ero MepepesKu (°) — c BHYTpeH- 
B mocnequem ciy4ae OHH CBOJMIHCb K THMepmwasvH HHTMMbI KOXKHBIX 
PH H NOABJICHHIO B OasasIbHOH YaCTH KJIETOK SHAOTeEIUA KPYNHbIX Bakyouel, 
CHABINAX Apa K MpocBety cocya. OHAOTeMMM KOMKHbIX BEH JeNHICA MHTO- 
CKH HW JlaBasl paspacTaHHa B IpocBeT cocyya. B ycnoBHAXx MOCTaBJIeHHbIX 
TOB H3MCHEHUA COCYJOB, TaK Ke Kak H TOcse NepepeskH CeaHUHOrO HepBa, 
{HaJIMCb C BHYTpeHHelt OGoOM0UKH. OHH BbIPaxKaHCb, KpOMe TOFO, B IIpouH- 
AIIM@@s«sM@«sWTOJIWCHHH SHAOTeMMA BCEX KODKHBIX COCYJOB, a He TOJIbKO BeH, 
PasOBaHHU paspacTaHHl He TOJbKO B MpOcBeT, HO H BHYTPb CTeCHKH BeH, H 
ABJICHHH TPOMOOB KaK B BeHaX, TaK VM B JMMiaTHyeCcKHX cocyaXx. 
-e3yIbTATbI HACTOAMeH paOoTbl Ha HHOM MaTepHasle H B MHbIX 9KCIepHMeH- 
sHBIX YCJIOBUAX MOATBEPKAaloT pakee NOMYYeHHbIe JaHHble O OombWIOH Ma- 
[HOCTH SHAOTeIMA KpOBeHOCHOH uM sMMiaTHyecKoH cucTempI (1 °). 


BoeHHO-MeJHUMHCKad aKkallemua ' Tlocrynus10 
uM. C. M. Kuposa 9 III 1956 
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rHCTOJOI 


r. H. BOPOHHH 


K BOMPOCY O CEKPETOPHOM POJIM: SIIMTEJIMA BbIBOAHbIX 
| MPOTOKOB MOJDKEJIY JOUHOM DKEJIESbI 


(IIpedcmaszeno axademuxom H. H. Anuzxosorm 9 IIT 1956), 


Eule B KOHIe Npomsoro cromeTHA HeEKOTOpble HcceqoBaTedH (7) yKasbIB 
YTO B SIMTeIMaJIbHOM BbICTHIKEe FJiaBHbIX BbIBOAHbIX NPOTOKOB NOs x*Ke yo 
XKeNe3bl Y MJICKOMUTAIOMUX H YIOBCKA BCTPCYAIOTCA OTJEJIbHbIC CEKPETOF 
KleTKH. B JasibHeMILeM pAJOM aBTOPOB ObIJIM ONMCAHbI B COCTABe STMTEIHA 
TOKOB CJIM3HCTbIe (GOKaJIOMBUAHbIe) KMeTKH (7), a TaK%Ke KJCTKM, COLepxKe 
B CBOeCH aNMKaIbHOH YacTH 3epHa MyKO“AHOrO XapaxktTepa (*). Ilostomy B 
CTOAILee BPCEMA NPHHATO CUMTATb, YTO CEKPCUMA SMMTCMMASbHbIX KJICTOK K 
HbIX BbIBOJHbIX IPpOTOKOB HMeeT CJIHM3HCTbIN XapakTep. 

CekpeT BbIBOJHbIX IIPOTOKOB CMCIUHBaeTCA C PpaHyJaMH 3MMoreHa, BbiJe 
MBIMH, AlHHOSHbIMM KJIeTKaMM Kele3bl. HecomMHeHHO, mpaB L\HMMepM 
yKa3bIBad, UTOB HacTOMIee BPCEMH Mbl 3HACM MEHbIUe, YEM MbI AYMaJIM, O 
KpeTe rlaBHOH MACCbI Kesle3bl, TAK KaK OCTa€TCA HEM3BECTHOM YacTb OOL 
cekpeTa, T. e. cneluduyecKHl 9KCKpeT NpoToKoB (°). 

B WaHHOH padoTe MbI NocTaBHJIM Tepe coOoh 3aqauy H3yYHTb ceKpeToT 
Mpoweccbl B SMHTeIHH MpOTOKOB MoJpKesyMOUHOH x*Keesbl y OeOH Kp 
ToyxKeryqounad x%enesa HCcMeMOBaacb y 69 2XMBOTHBIX OT MOMeHTAa pox] 
qo 12-mecaunoro Bospacta. Kycoukn Bbipesasiucb OT cee3eHOUHOH HU Ty 
HaJIbHOH yactel »xenesbl. MatrepHaa d@ukcuposBasica 12% HeliTpambHbIM (Po 
uuHoM, 10 Bpanxa — Baciwtoukuny, Kapuya, Llenxep-cbopMomom Hu acti 
no @Onemmunry. Ilapadunowpie cpesbl OKpalwHBasHCb TeMATOKCHJIMH-303HI 
THOHHHOM, 303MH-a3sypom, 10 Masnmopu, Maccony, *Kele3HbIM reMaTOKCHJIF 
no Peltijenralivy c MOKpacKol MYWMKapMHHOM Ha CIM3b. DnacTuueckHe BON 
BHIABJIAJIMCb OPC€HHOM, PIMKOreH-KapMHHOM 110 Becty, a AHNOWAbI — wap. 
pot. Muxpodororpapun cenavbl IpH MOMOLIH MUKpodoToycraHoBKHU «C 
apt». 

TlomKesryqounad 2Kene3a Seo KpbICbl MpegcTapsseT co6ol cma6o Be 
ILYIOCA AbBeOMAPHY!O *Keesy AudpysHoro xapaxtepa (*). OwHa wacTb ee 
JiyAOUHO-ceyleseHOUHaN) IpocTupaeTcA OT KOHMa LYOeHaNbHOM CKNAAKH B. 
K XKeJyMOWHO-Ccese3eHOUHOMY CaJIbDHUKY HM TaM pa3BeTBsneTcH. J[pyraa 
(qyoleHabHas) crelyeT 34 KpHBUSHOL ABeHaqaTunepcTHol KuwKU. Io na’ 
HaOvOJeHuAM, AyoWeHasbHad YaCTb MpOcTupaeTcA He TOMbKO 110 Xosy ARE 
WaTHNe€pCTHOH KHIMIKH, Kak 9TO cuNTaeT pun, HO H OCTabHOrO OTIeNa TOH 
KHIUeUHH Ka. 

Y Octo KpbIChI B MOM KeTYNOUHOL wenese UMeCeTCA [Ba TaBHbIX BbIBOD 
MpoToKa, BNaMawnuluxX B Keb MPOTOK HIM PAQOM C HUM HenocpecTeEt 
B ApeHaaTunepcruy!o Kuwky (°,°). B qambHetuiem mpH onmcaHnu cTpos 
SHHTeIMA NPOTOKOB MbI NOb3syemca KNaccupuKanneH A. C. Jlorena (*), x 
PbIM pasM4al NO KamMOpy M XapakTepy SNMTeAMaIbHO BbICTHIKH TpO’ 
I, I, TI u IV nopsgxa. IIporoxu I nopsyKa (riaBHple BbIBO,HEIe lipo? 
wu Il nopsqKa (kpynuble GoKopbie HX BeTBH) BBICTIaHbI BbICOKUM IIPH3Mat 
CKHM 9muTenHeM. IIporoxu III nopayka umewr KyOuueckuli, a mpoTOK? 
NOpAAKA, HeNOCpeACTBEHHO NOAXOAAMMe K all\MHycaM, — NJIOCKHM STNTE 
Y enol Kpbicbl CeKpellHA MOcTOAHHO HaGmMOaeTcA B STIMTeNMAIbHOH BEICT 
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Pue. 1. 1, 2, 3 — uactb cTeHKH PiaBHOrO BBIBOLHOTO MpoToKa mMoskKeyounol 
*Kelesb Geol Kppicbl. Bospacr | Zenb. Llenkep-dbopmon. Masuopu. Cansuctble 
KJICTKH Ha pa3JIHUHBIX 3TaMax cmM38eoOpasoBaHHA. Bbifeswenve CAH3H B MpocBeT 
mpoToka. 3 — BBIKJIMHHBaHHe CIM3HCTOH (OoKaJIOBHAHOH) KIeTKH H3 STHNTeMMAab- 
Horo muiacra. Muxpodpoto. 1070 X.4 ud — 4acTb CreHKH BbIBOAHOrO MpoToKa 
II nopsgyka nomwKesy 1OUNOH *Kee3bI Geol Kpbicbl. Bospact 2,5 mec. Llenkep-opMo.r. 
Tetiqenraiit —myuukapmMuk. OOpa3soBanHe Kaleb CeKpeTa, He OKpalIMBalouluxcH 
MYIHKapMunom. 4 — BHO OTJeeHHe KalebKH OT ANHKAIbHOH YACTH KeTKH. 
Muxpodoro. 1070 X. 6 — uacrb CTCHKH PlaBHOTO BBIBOMHOTO MpOTOKa MOfKeJly- 
nounoli xemesbI Genoli Kppicht. Bospacr | genb. Wenxep-opmos. Mamiopu. Katwin 
ceKpeta B lipocBere MporoKa cpefu rpany.I 3HMoreHa (a), HHYei CH3H, TpaHyJ 
3HMOreHa MH OTACAHBUINXCA OT MIacTa STMTeMAaIbHEIX KJeTOK (6). Mukpooro. 
a — 1070 X, 6— 1160 xX 
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oToKoB I, II wu uspeqxa II] nopsyKa, a rakxe B KpunTax mporoxops | u II: 
) AKA. 
ONMUTeNMAIbHbIC KIETKH, BbICTHalomMe mpotoKH I u II NOpsAyKa W HX KpHIThI, 
€10T KpyMHble OBaIbHOH opMbI sfpa (puc. 1, J, 2, 3). Xpomarun B Buze 
NKUX 3€pCH PaBHOMepPHO pacibiieH 10 Bcemy AApy. LuronsagmMa KseTOK HMeeT 
MKOAYCHCTbIN XapakTep HW OKpalMBaeTCH 903HH-a3ypoM B OeqHOcuHHi, 
io Ma10opH — B cBeTNOMNOBbI WBer. [Ipu oxpacke no Telijeuraiiny p anu- 
MbHBIX YaCTHX KJICTOK OTYCTIHBO BbIABJIAIOTCH 3aMbIKAIOWHe TWwacTHHKH 
ic. 1, 3). Y MoNOfbIX XKHBOTHBIX CpeW SMUTeTHAIbHBIX KeTOK YacToO BCTpe- 
OTCH MHTOSbI KaK B CTCHKAX NPOTOKOB, TaK H KPHIMT, a y B3POCJIbIX TpeuMy- 
CTBEHHO TOKO B NOceqHHX. Tlofsnexamjad coeqfHuTenbHaA TKAHb COCTOHT 
TOHKHX KOJIJIareHOBbIX MYUKOB, MexKy KOTOPbIMH pacioviaraioTca B 3HadH- 
IbHOM KoOuIHYeCTBe (uOpoOMaCcTbl C KPYNHbIMH OBabHOM CoOpMbI span. 
ACTHYECKHE BOJIOKHA BCTPeyaloTCH B HC3HAYHTEJIbHOM KOJIMYCCTBE, TIaBHbIM 
2430M B CTCHKE KPYMHblX MOTOKOB. Syecb %e MOMaMawTcA TakxKe H OTIe/b- 
€ rlaKHe MBIWeYHbIe KeTKH. B cOeqHHHTeJbHOM TKAHH HaXOJUTCA 3HauH- 
IbHOe KOJIMYCCTBO KPOBEHOCHbIX KanlHJsiapos. Hapsqy c oceAubiMu coequHH- 
IbHO-TK@HHbIMH KJICETKAMH, 3[eCb MOXKHO BHJCTb B 3HAYHTeMbHOM KOWHUeCTBE 
{HbIe KJICETKH H eCHHHUHbIC JeHKOUMTHI. 
Cpequ SmMTeMaIbHbIX KNeTOK NpoToKos | u II nopayKa, a TakxKe B KpunTax 
ppeyaiorca OoKaJIOBHAHbIC KMeETKH. OHH HaXOMATCH B INMTeIMAIbHOM TlacTe 
OMMHOUKe WIM rpynmamu oT 3 Jo 6 KneToK. CojepskuMoe STHX KeETOK OKpa- 
[BaeTCH MYWMKApMHHOM B KpacHbsi WBeT. OueHb MHOTO OOKaOBMAHbIX KJe- 
< lollayjaeTca B CTCHKe BBbIBOJHDIX MpoToKoB I nopsyKa y HOBOpOKeHHbIX 
[BOTHBIX (puc. 1, J, 2); y B3pOCMbIX HX S3HAYHTebHO MeHbIe H OHM pacio- 
PaloTcH PIaBHbIM OOpa3s0M B KpHMTaxX. Cuu3b OoKaOBHAHbIX KJI€TOK BbIJe- 
eTCA B IIpOcBeT NpoToKa HIM KpHntTHl. Ham mpuxogusoch Takike HaOmIOAaTb 
PTHHbI BbITAIKHBAaHHA B IpOCBeT MpOTOKa OTJeCJIbHBIX CNH3HCTbIX KJIETOK 
cocTaBa SMMTeIHaibHOrO acta wemHKom (puc. 1, 3). 
Hapsyqy c SMvTenHabHbIMA KJICTKAaMH, BbIJeAIOWIMMH CJIH3b, HaM y/la- 
Cb OOHAPYXKUTb B CTeHKaXx MpoToKos | u I nopsyKa, a TakxKe B KpHNTAaX KeT- 
, Ipowuecc ceKpeWHH KOTOPbIX MpOMCXOAUT NyTeM OOpas0BaHHA MeJIKHX Ka- 
meK Ha UX MOBEPpXHOCTAX, OOpallleHHbIX K IpocBety. LluTonma3Ma aluKadb- 
rO KOHIa 9THX KIETOK OKpaliMBaeTca 10 ManmopuH B MHTCHCHBHO OpaHxKeBblit 
eT, A 903HH-a3ypOM — B posoBbil. B OTebHBIX KIeTKAX H3MCHEHHaA TAKUM 
Da30M WHTOMMAa3Ma allHKasIbHOrO KOHIa Co3qaeT BU MWpoOoueK OpaHxKeBoro 
eTa Ha lipellapatTax, OKpaieHHbIxX no Mannopu, HW posoBoro ‘Ha Mpenaparax, 
PallieHHbIX 903HH-a3ypom. B Tex cayuanx, KOra M3MeHHeTCA WHTOMNIAasMa 
CKOJIBKHX KJICETOK, PacCIOJIOMKCHHbIX HeMOcpeCTBeEHHO Apyr OKOIO Apyra, 
3aeTCA y2Ke BU, KACMOUKH, OKPAalMBarollelica B TOT *Ke BeT. MyluKapMHHOM 
TOMMa3Ma aMuKasbHOH YacTH STHX KJIETOK He OKpallIMBaeTcs. 
Ha cpo6oqHol noBepXHOCTH 9THX KMeTOK H HaOsoflaeTcA cBoeocbpasHan 
<pellua B BYe OOpasoBaHHA UH OTAeNeHHA pasMM4YHOM BeHYMHbI Kallesek 
ac. 1, 4,5). Coep»umoe 9THX Kanenb NO Mansopu oKpammMBaetca B OneqHO- 
AHKEBbIM IBeT, a2 303HH-a3ypoM — B OneqHOcupeHeBbIM wset. MytuKapMu- 
M HM remMaTokcumMHoM Teliyqenraliva OHO He OKpaimmBaetca. Ha nopepxHOcTH 
AX KalleJIeK MMEIOTCA OYCHb MeJIKHe 3ePHBIWIKH, OKpalMBaroujveca m0 Mau- 
PH B OpaH?KeBbIH, a 903MH-a3ypoM — B posoBbiit uBeT. [IpH BHAMaTebHOM 
OCMOTpe TpelapaTOB MOX*KHO HaGsOfaTb Bce cTaquH OOpasoBaHuA KarleseK 
3NHUHOM BeJIMUNHBI, elle CBA3AHHBIX C aMMKaIbHOM YacTbIo KeTOK. Takue 
» KallesbKH JuameTpoM oT 3 oO 6 + OObIMHO BCTpedaloTCA B MpocBeTe NpOTOKa 
esbl CpeH rpanya 3uMoreHa u cau3u (puc. 1, 6). THHKTOpHambubIe CBOH- 
Ba STOFO OTJeAeCMOFO BelecTBAa, MO HAaIeMy MHeHHIO, TOBOpsT O ero Oe 
H mpupose. | 
CuegqyeT nokuepKHyTb, YTO HaM He yJamocb HaOOfaTb B alIMKaJIbHBIX Ja- 
AX SMMTeNMAIbHbIX KJICTOK BbIBOJHbIX IIPOTOKOB B MOJ Ke YAOUHOM *Keese 
nol KpbICHI onMcaHHBIe [luMMepMaHHoM (y YenoBeKa) MeKHe 3epHa, Maromlne 
TKOHHY!IO peakIHIo. 
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Hau Jlanupie momMocTbio coBMayaioT c HaOmogfeHuamu Maptuna (°), 
TOpbIi, TIpHMeHHB MeTo, TomopuH, OOHapyKH B SNMTeNHMH KPYNHbIX Bbi 
HbIX IIPOTOKOB TOs KeMyAOUHOH WReesbl HEKOTOPbIX MJICKONMTAIOUIAX JME 
(ekcTepasy). Sra MocueqHAA B CJH3HCTbIX H OOKANOBHAHBIX KJIeTKAX 065 
He BCTpeyuaeTcA. \ 

HecomueHHo, cleqyeT momHocTb1o cormacuTbca c L"mMMepMaHHom, 
TlOoKeyYAOVHHIM COK, MocTyNaowuh B ABeHafaTHNepcTHy!o KMLIKY, ABU 
CA Ha CaMOM Jlee 3HaYHTesIbHO Oovlee CJIOXKHbIM BEIMIECTBOM, YEM NOM 9THM OC 
HO IIPHHATO MOHHMATb. 

KueTKH SMMTeIMaIbHOM BbICTHIKH BbIBOJHbIX MPOTOKOB, a TaKKe KP 
BbIJeIAIOT [BA PpasMHUHbIX CeKpeTa: CNM3HCTOrO H OeKOBOrO XapaKTepa. 
CNeqHHe, IpHMeWMBaAch K rpaHysamM 3M4MoreHa TO B OO\VIbIIeM, TO B MeCHBI 
KOJIMYECTBe, H3MCHAIOT XapakTep OCHOBHOrO ceKpeTa, BbIeACMOrO allMHO3 
YaCTbIO TOMKeNYAOUHOU Keesbl. 


UnctutyT 9KCMepHMeHTasIbHOH Me]HIHHbI TloctynHi0 
AxkajleMHH MeMUMHCKHX Hayk CCCP 28 Il 1956 
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PHCTOJOLH A 


H. Pr. XJIOMHH 
SHAOTEJIMAJIDHASA BbICTHJIKA AOPTbIl CBHHbH 


(II pedcmasaeno axademuxom LE. H. Hasaoeckuam 13 111 1956) 


dacTtosulee coodmjenve BXOJHT B WHK I paooT 10 cpaBHUTeIbHOl rHcrouOorHu 
AMCTOH CHCTEMBI MO3BOHOUHBIX, B MepBy!O OYepeb ee 9HAOTeMHA. Coo6pa- 
Ws, KOTOPbI€ NOKA3AaJIH CBOCBPEMCHHOCTH NepeCMOTpa BOIPOCOB O pasBHTHH 
AM CTO! CHCTeMbI B (pHJIOreHese H TKAHEBOH NPHpObl ee SHAOTeMHA, a TAKE 
IXOMMMOCTh CHCTEMATHYeCKOTO HaKOMVJIeCHHA B 9TOM HalpaBsJIeHHH HOBOrO 
THYeCKOrO MaTepHasa, OblIH Uu3sO%KeHBI 10 seT Hasaq (1). Tlonyuen- 
¢ TeX NOp B HalleM HayYHOM KOJeKTHBE aHHble NO SHJoTeMHIO AUM(aTH- 
“HX MEIIKOB, JIMM(aTHYUCCKHX H KPOBCHOCHBIX COCYOB pia MO3BOHOUHBIX , 
Tb H CepJCUHbIX KIamanHoB YenoBeKka (7 1%) clean OYeBHAHbIMH IIOOTBOpP- 
fb H TMe€pCneKTHBHOCTbh H3OpaHHOrO HalpaBJIeHHA HCceOBaHHH, a BMecTe 
M IlOKa3aJIH CYUIECTBeHHbIe MpoOeIbI B HAlHX 3HAHHAX He TOJbKO JKCHe- 
€HTaJIbHOH, HO WH ONMCAaTebHOH THCTONOrHH COcyAMCTOrO JHAOTeIHA. 
Matepuas, JlexKallHH B OCHOBe 3TOrO COOOMeHHA, Obl NOMyYeH Ha OolHe: 
12 cBHHeH BOSpactom 9—12 mec. u OfHOrO 3-mMecHuHOrO TOpoceHKa. DHAOTe- 
ObIJI H3YYEH Ha MOCKOCTHDIX Mpenapatax, IpHrOTOBJeHHbIX MeTOJOM KOJ- 
MHUBbIX TWIeHOK 10 KoyeroBy, a TakKxKe Ha MpOOMbHbIX H MOMepeunbIX cpe- 
aopT. Jina uccieoBaHHA MpMYMeHANMCb IJICHKH, MpHroOTOBJIeHHble Tak, 
bl HMCTb BOSMOXMKHOCTh H3YUHTb IJHAOTeMMAIbHY!O BbICTHIKY Ha BCeM TIpO- 
HUM AOPTbI C TOUHBIM y4eTOM TONOrpapui OTeMbHBIX YUACTKOB. 
BOIbWUaH WaCTb MpenapaToB, KaK H B paHee OMYONMKOBaHHbIX padoTax 
X COTPYAHUKOB, Oblla NpHrOTOBeHa H3 paspe3aHHbIX BAOb HW HAaKOJIOTHIX 
CIIpaBJICHHOM BH Je Ha BOCKOBbIe MaCTHHKH COocyOB. OHH Obi OOpadoTaHbl 
) pacCTBOPOM a30THOKHCOrO cepeOpa JIA BbIABJIGHHA KJCTOUHBIX PpaHHlh 
MONHHTeIbHOL (puKcattuel 15% cbopMasmuHom. Haksgeenuble Ha CTeKJIa TIeH- 
ObIIH Mocie yAaseHHA KOJIIOLHA OKpallleHbl MpeMMYLWIECTBeEHHO KeJIe3HbIM 
ATOKCHJIMHOM 10 SicponHy. Kpome Toro, AuiA MpHrorToRJeHiaA MpenapaToB 
sHKH MH Cpe@3bl) TpHMCHAJHCh COBIMHbIe THCTONOrHYeCKHe MeTOAMKH* 
JHOTeMMasIbHaHt BbICTHIKa AaOPpTbl CBHHbH MpecTaBAeT HenpepbIBHbI 
CT, COCTOAIMMH W3 TECHO COMKHYTHIX MJIOCKHX KeCTOK H Oe3sbAepHbIxX Mpo- 
Ma3MCHHbIX_IJIEMCHTOB, Pa3sJesIeHHbIX, MOCMe COPpaOOTKH PaCTBOPOM a30THO- 
moro cepeOpa, TCMHBIMM JHHHUAMM rpaHHu. B mectax pacnomomweHna Aep 
STeJIMAIDHBIN WwIacT HeCKOJIbKO yTommeH. KaeTKH 9HAOTeMMA, OCOOeCHHO 
1yabHOH rpyAHOH H B OpIouIHOH aopTe, OTMMUAIOTCH 3HAYHTEbHBIM NOJH~ 
(PH3MOM, a HX MVIOCKOCTHbIE pasMepbl KOMeONIOTCA B JOBOMbHO WIHMPOKHX 
menax (cm. puc. 1). Ux nogapnsrousee OObUINHCTBO COJepKUT 10 OMHOMY 
Y, ABYXbAepHble BCTpeualoTcsA OUYeHb peKO. 

BemmunHa OonpuleH YacTH Aep, HMeIOIHX (POpMy ZJIMNCOHOB H CHJIbHO 
OWCHHBIX B MJIOCKOCTH SHAOTeMMaNbHOrO TlacTa, OObBIYHO KONeONeTCA B 
42 pasa. Ux BepTuKaJibHbiit pasMep, paBHbI HaMOobWeH TOMMIMHE IHAO- 
ia, cocTaBaaeT 3-4 »w. Hepegqku oKpyruble Apa, MMerolline MaJiO OTMHYAtO- 
CA Jlpyr OT Apyra ropH3o0HTadbuble WMamerppl. B Buse HCKMOUCHHA -BCTPe- 


* T]pHHOly cBolo cepzeunylio CaarofapHocTp B. H. Ilasymosuuy 3a NOMOULb B paooTe. 
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YaIOTCA HEOObIUHO KpyIHble Apa. HanOonee MeKUe KJIETKA HMCIOT ySkuH Ol 
OK WuTONMA3MbI, OKALMIAIOMMM AApo, pOBHbIM KOHTyp rpaHHUbl UM OKpyra 
UJI OBaIbHYy10 (popMy (puc. 2). ua mpuMepa NpHBOwKy HeCKOJIbKO HSMEper 
TaKUX KseTOK: KmeTouHOe Teno 10X13 », agpo 7X9 p; KmeTOUHOe TF 
13X14 w, aqpo 710 »; waH KsIeTOUHOe TeJO 13x20. », aqpo 99 
PasmepbI KsleTOK cpeHeli BEHUMHbI IpeBbIllaloT TaKOBbI€ HX Aep B 2 
pasa, a y KpylHbIx—sB 4—6 u Oovee pas. Hampumep: KseTOUHOe T 0 25 xO: 
sampo 7 X12; KmeTouHoe Teno 2124p, aqpo8 X 11 »; KeTOUHOE T.10 26-72 
apo 10X13 p. Tak Kak pasMepbl Aflep KOeOIOTCA OObIMHO B HELUMPOKMX Tl 
Jeuax, TO-AepHO-Mla3MeHHbIe OTHOWICHHA KJIETOK pa3HOM BeJIMYMHbI CHUB) 
oTMYatoTCA [pyr oT Apyra. Kuaerku upHOTMsHTebHO OHHAKOBOrO PpasMi 
Hepeko O6pa3yloTrpynibl m0 yeTbipe WH Oomee IJIEMEHTOB, PaCIOJIO%KeH! 
pAAOM, H YepefxyioTca c rpynmama kKeTOK MHOrO pasMepa. Tlosromy ry 
pacnOOKeHuA Aep B OTACAbHbIX MeCcTaX rpyAHOM WU OpIoOWIHOH aOpTbl Heop 
HakoBa. Y¥aCTKH C TECHBIM pacnoomKeHHeM Aep yepefyloTca C y4acTKaM 
rye OHH pacmosoxeHnE pexe (puc. 1, 2). OctpoBku, cocToAlMe H3 KJIeTOK 
OPO pasMepa, YacTO-MMeIOT YHHeHHYy!O CPOpPMY, BbITAHYTY!O BJONb Cocy, 
Kuerku cpequero u oco6eHHO KpyMHoro pasMepoB oTAMYAaOTCA HavOosbll 
MOMMOppu3MoM. CuJIbHO yJ\JIMHeHHbIe 9JIEMCHTbI MeECTaMH BCTpedaloTcA Be 
M@XKKY C MOMMTOHaIbHbIMH WIM pacnoularaloTcaA rpyulaMd, OpveHTupysac 
rpyAHow uv OpromHow aopTe mpeuMyecTBeHHO BAONb cocyfa. Sapa Kpyni 
KJIeTOK 4acTO, HO He BCerfa, pacnOaraloTcA NapaJWIebHO JWIMHHOMY 
Mepy KJIe€TKH HW BOJIb aoOpTHt. 

Pa3nHuHa B pasMepaxX KJIeCTOK B [lyre aOpTbl H B KOPOTKOM Kap]MaJbi 
OTe, COOTBETCTBYIONIEM BOCXOAAIeH aopTe YeIOBeKAa, OOLIMHO BbIPAXKeHbl Cf 
6ee, 4EM B Apyrux MecTax rpyAHOH MW B OprIoUiHo aopTe. Syecb HepeAKO pet 
JaaioT MOMHTOHAaIbHbIe SJIEMCHTbI, HE HMeIOULMe 3aMeTHO OTHYAIOUIMXcA AP 
OT Apyra KOpOTKOrO H AIHHHOrO pa3sMepoB, HIM caOo YAJIMHeHHbIC KJeTF 
Tlocmequve HepeKO HMeIOT KOCYIO H JlaxKe NonepeyHy!o OPHeHTHPOBKy. . 

Hepapuomepuoe pacmpeyeenue alep SHAOTeEIHA Ha MOCKOCTHBIX npenap 
TaX UMeeT CBOCH MpHYMHO He TOMBKO HEOAMHAKOBbIe Pa3MepbI KJICTOUHbIX Th 
HO H OCOOeCHHOCTH JOKaIM3alHH Apa BHYTpH KNeTKH cpefHero u ocoder 
KpylHoro pasmMepos. Apa 3aHHMaloT B HHUX HE TOJbKO CpeHHHOe TOMOF 
Hue, HO YaCTO OKa3bIBaOTCA CBHHYTbIMM K Kpalo HM Jake WpuseraioT K CaM 
JIMHAM TpaHuUbl, a MHOra pacnonaraiorTca B OyXTOOOpa3HOM BBbICTyHe KET 
Horo Tena (puc. 2). B ovenb peqKuX curyyanxX KIeTOUHaN rpaHHlia nepeceki 
apo y kpaa wim MocepequHe. OODACHUTb TAKYIO KAPTHHY TOMbKO TeM, 4TO K 
TOUHaA TpaHulla OPHeCHTHpOBaHa MO OYCHb OCTPbIM YTJIOM K TJIOCKOCTH 3H 
TeIMaNbHOrO NwlacTa, He MpefcTraBseTcnh BO3MOXKHbIM. BeposTHo, ummper} 
poOBanHaad cepeOpoM JIMHMA B TaKMX CYYAAX pasfeNAeT MMMIb NOBEpXHOCT! 
yYaClb KJICTKH, HE WOxOAa NO ee OcHOBaHHA. 

Y kmeToK cpefHero u KpynHoro pasMepoB TeMHBbIe AHHH rpaHHl OOBM 
BOJIHHCTbIC, a HHOra U3BHUJIMCTHIe, T. €. OOpasyroT Oonee HIM MeHee 3HauuTe 
Hble€ BLICTYHb! H OYXTI, MMeIONHe 3aKpyrJICHHbIe KOHTYpbI. Pexe onH — 
MaHble C 3aOCTPpeHHbIMH yruiaMH Mu 3yOuaTHIe. 


Bee pucynku Mpexcrapnsior cool MuKpobororpaMMbI C TWIOCKOCTHBIX IVI@HOUHEIX Tipemap: 
SuAOTeMMA AOpT cBUHeH. OOpadorKa — 1/4% pacrBop asoTHOKHcsOrO cepeOpa, 15% ‘Sopa 
*KeMe3HbIH TeMaTOKcHMH Mo fcBonny. HanpaBrenne KpoBoToKa cileBa HallpaBo. 
Puc. 1. Mepenuana uacre KaylauIbHOH rpyfAHou aopTn. 250 X | 
Puc. 2. Saquaa yacrb KayfanbHot rpymHom aopTH. Kierkn Oesbaepubie auLOTemMaI bE 
SeMCHTbI PaSHBIX PasMepoB Hu PopMbl. O6pasoBanne NepeTaKek V OCHOBAHUS IipoToma3sMeH 
BbICTYNOB KJleTOouHOrO Testa. E00 X 
Puc. 3. 3anuaa WaCTh KayaIbHOH TpyAnol aopTbl, HefaseKO OT MecTa OTXOXKeHnA Mexpel 
HOM aptepuu. Peskui nomumopdhu3m Knerox. Asyxbsiqepubie KeTKH. TlonvronaupHEle Kile 
PachONOKeHHble KPaHHasbHO, CMeHAIOTCA B KAYaJIbHOM HANpaBsJeHHH BLITAHYTHIMA BUOMb 
cocya y3KHMH S/ieMeHTaMH C YJVIMHeHHBIMH siipamu. 600 X 
Puc. 4, 3aquaad yacTb KayfanbHo rpyzHot aopts. KuerKn, OKaHMJIAIOWNe ycTbe OTXOA 
cocya: @—C KpaHalbHOK, 6 —c KayfaJbHO croponB. 600 X 
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Usyyaa BHuMaTenbHO yuacTKH MOCKOCTHBIX TipelapaToB C CHJIbHO H3BHJIN- 
AMH JIMAHAMH TpaHHl, HETPyAHO HaHTH BCCBO3MOXKHBIE MepeXOsbl OT HeOOVIb- 
X WIMPOKHX BBICTYNOB KJI€TOUNBIX TEI K 3HAYUTeNbHO Goee AMMHHbIM HM ray- 
O BAAOULMMCH MeMK Ay COCeIHHMH SJIeMeHTaMH. Y OCHOBa@HHA HeEKOTOPbIX 
OTOMNASMCHHBIX BbICTYNOB HaMeyaeTCH CyKeHHe HIM MepetaxKa. Tpannupl 
“TOK, Mey KOTOPBIMH BlaeTCs BICTYM, B 9TOM MecTe COmMxKalOTCH (puc. 2). 
€KOTOPbIX M€CTAX BBICTYI OCTaeTCA CBA3AHHbIM CO CBOHM KJICTOUHbIM Te- 
M, COJlepxKalluM Afpo, y3koli Nepempmkol. Hakone, nepembmuKka mexkyly 
STOUHBIM TeJIOM MW BBICTYNOM HCyesaeT HM NOCMeAHHH MOMHOCTbIO OTIIHYpo- 
BaeTCH, MpeBpalllaicb B OesbAfepHbIM MpoOTOMMAasMeHHbIii ZeMeHT JHOTE- 
ANbHOH BbICTHIKM. MHorga BbicTyn ByaeTcA He MexKy JBYMA KeTKaMH, 
sHYTPb OAHOH M3 coceQHHx. OTJeAicb, OH TpeBpaiaetcn B OespayepHbili 
‘MCHT, OKAHMJICHHbIM CO BC€X CTOPOH TeIOM cocefHelt KNeTKH. 
KapTunbi oTfenenna GesbsijepHbIX YUaCTKOB OT KweTOK SH)OTeMMA BCTpe- 
OTCH HepeAKO H HaCTOJIbKO ACHBI, YUTO HX TPaKTOBKAa He BbI3bIBACT COMHEHHE 
im 2). 
B sHOTeHaIbHOH BbICTHIKe AOPTbI CBUHbH BeECbMa MHOFOUNCeHHbI 6e3b- 
*pHble NpOTONJasMeHHble 9leMeHTHI. Mx tbopMa H pa3Mepbl BeCbMa pa3sHOOO- 
Hbi (puc. 2, 3), OT MeEMKUX KPYIJIbIX HH OBAJIbHbIX MOWaloK JO 2neMeH- 
, KOTOpble He yCTyNMaloT NO BeHUHHE SHAOTEIHAIbHbIM KIeTKaM Mayloro, a 
eka Jake cpefquero pasmepa. Hekotopbie ncwlaqku MMeIOT HeNpaBuJb- 
O yrmoBaTy!O HJM CHbHO yiMHeHHyW Gopmy. JluHHu rpannuy Goee Kpyn- 
X — BoIHHCcTHIe. Pacmpeyenenb! OHH HepaBHoMepHoO. Mectamu BcTpeuatoTca 
xe HW OObIYUHO MOOMMHOUKe, MeCTaMH HX GoOubIe HM pacnomaratorca OHH He 
'bKO TOOMHHOUKe, HO Take NOMapHO HW MO HECKOMbKY PAJOM. 
BespajepHble SeCMeHTLI SHAOTeMMA MpefcTapaatwr co6oii oOpasopannua, 
Opble OWJHOOUHO TpakTOBaJIHCb KaK OTBEPCTHA B SHAOTeENHaANbHOM BbICTHAJI- 
cocyoB H OOo3HayasIMcb Kak ycTbulla (18) un «cBeTAbIE NpOMexXYyTOUHbIe 
a» (1°). PesynbTaTb! JaHHO paOoThl NOATBepxKAawT TouKy 3penua (7°? § 1°), 
TaK He3bIBAaeMBIe YCTbHLa B JeCHCTBHTeEJIbHOCTH ABJAIOTCA Oe3bsAepHbl- 
IipOTOMJIa3MeCHHBIMH 9JIEMeHTaMH SHAOTeIHA. HeoOocHoBwana u omMo6ouna UX 
KTOBKa Kak YacTeH KJIETOK CYOIHAOTeEMMAIbHOrO COeAHHUTeIbHOTKaHHOrO 
A, KOTOPble OyATO Obl BKMMHMBAIOTCA B SHAOTeEMHH, a 3aTeM MpeBpawia- 
°a B ero KeTKH (71, **), Kak mOKa3bIBalOT BbIBOJbI padoT Halero HayyHoro 
J€KTHBA, SHAOTeIHH KpPOBeHOCHBIX H JMMaTHYeECKHX CocyfOB, Cc OHOU 
OHbI, H KJICTKH COCMHHTebHOM TKaHH, C Apyrou, KayecTBeHHO oTsM4a- 
‘aA jipyr OT Apyra uM He NpeppallaiorcaA OMHM B Apyrne. 
Unrepecubie OcOGeHHOCTH HMeeT SHAOTEIHH aAOpTbl CBHHbH B OO/aCTH OTXOXK- 
WA MeKpeOepHbIX apTepHli. Syecb OH OTMMUAeTCH OOBIYHO pa3KUM TIOJIH- 
(PH3MOM, B HeM Yalile, YeM B ApyrHX MeCTaX, MOXKHO BCTPeTHTb AByXbAep- 
KseTKH (pc. 3). OuH pas Oblia axe OONapyxKena TpexbafepHan. QnemeH- 
SHIOTeIMA, OKAaMMMIAOMHe ycTbe MexKpeOepHOH apTepHu, HMEIOT TakxXe, 
3TO ObINO ONHCAHO JIA aOpTbI yYeNOBeKa (1%), COBeplIeEHHO 3aKOHOMepHO Cc 
HUANbHOH CTOPOHbI HeOOIbINYIO BeEAMUHHY H MOMrOHaIbHy!O copy 6e3 
axKeHHOrO JIMHHOrO pasMepa (prc. 4 a). KayfanbHo ycTbe OTxXOJatlero co- 
a OKaliMjeHO HeOObISHO Y3KHMM JJIMHHbIMH KJICTKAMH, JIMIb peKO BCTpe- 
DILUMUCH B Apyrux Mectax (puc. 4 6). OTH SNeMeHTbI OPHeHTHpOBaHb! Ma- 
JI€MbHO OCH AOpPTHI HU HeMpepbIBHO MpOMOMKaIoTcA B BbICTHIKY OTXOAAMerO 
yaa. [pu jnumue Taxux snementos 110—125 p u Oonee uv mwupHHe 14—16p 
epbl HX sep, CooTBeTCTBeHHO, paBHb! 11—12 x 15—16 p. 
papa W cyleBa OT MeCTa OTXOM*KJeCHHA apTepHasIbHOM BeTBH SHAOTEeMMAIb- 
s KJICTKH UMCIOT pasHoobpasHylo, HepeAKO JOBOMbHO HempaBybHy!o copMy 
THOCHTeJIbHO KpynmuHble pasmeppl (pvc. 3). Ha npenapatax, o6padoTannplx 
eOpoM c JONOMHUTebHOK (puKcallMel (OpMaNHHOM, B Apax, KpoMe OAHOTO- 
X, pexke Ooslee MHOTOUHCICHHbIX HCOOMbIINX AApbiueK, He BUAHO HUKAKUX 
yxtyp. Ilocne duKcaunu WenKep-(bopMouom, u oco6eHHOo B cmecu Kapuya, 
UX, KPOMe TOrO, passIMYNMbI MeAKHe PAbIOKN XpOMaTHHA. Bo scem H3y4eH- 
| MaTepvasie He BCTpeTHOCb HH OMHOM MMTOTHYeCKOH (purypHl. S3aMeTHBIX 
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pasnn4quit Mex*Ky SHAOTeNMeM aopT CBHHeli’ H MopoceHKa OOHapyxKeHO 
ObIIO. 

[loka coBepiueHHO HesiCHO, KAKOBbI %XH3HECMOCOOHOCTL HW (PyHKILMOHAdb 
SHAYEHHE O€SbANCPHBIX SMCHTOB SHAOTEAMA M cnoco6é u3snosornyeckou per 
HepauuH ero KJeTOK. 

Bpocatoleecnh B ruia3a MHorooOpasve TKaHeBOrO CTPOeCHHA SHAOTeMHAI 
HOM BbICTHJIKH Ha (PHKCHPOBaHHbIX MpelapaTax, BepOATHO OTPaxKaeT JH 
MUKY [pW2KH3HCHHBIX H3MCHCHHM COpMbl €€ JIEMeCHTOB, POCT IIpOTOTMNa3sMe 
HBIX Tel, B3AHMOCBA3AHHOe Mepe(BHXxKeHHe KsIeTOK H OOpasoBaHHe Oesbse 
HbIX 3JICEMCHTOB MYTeM OT/[eeCHHA OT KJeTOK MpOTOMMa3MeHHbIX BbICTYNC 
HemanopaxkHyl0 pOJlb B 9THX H3MCHCHHAX MrpatwoT, NOBHAMMOMY, pa3JIMy 
(OpMbI H EMKOCTH AOPTbI B CHCTONe H AMacTOMe MH TEMOAMHAMHYECKHE YCJOBM 

B xKaxkoli Mepe pa3sIMuHat M@EXKy IHAOTeMMAMbHOM BbICTHIKOM aOpThl 
JOBeKa HM CBHHEH 3aBMCAT OT IpHHafJieKHOCTH K pa3HbIM CHCTeMaTHUE 
KUM TpylllaM HB KaKOM Mepe OT BO3PaCTHbIX HU MaTOMOrHYeCKHX OCOOeHHOCTE 
MOKa CKa3aTb TpyHO. | 

Uccneqopanua cocyuCTOH CHCTeMbI elle He 3aKOHYeHbI H OyAyT Npose 
*KaTHced. Ofnako yxKe OMyOHKOBAHHbIN MaTepHasl Hamero Hay¥HOroO KOJAK 
THBa JaeT MpaBo C HOMHOM YBEPCHHOCTbIO FOBOPUTh 06 OMIMOOUHOCTH HEKOTOP 
B3rIAOB B ITOK LOnacTu (7! 7%). 


PoeHHo-meqununcKkad axanemua uM. C. M. Kuposa Tlocrynuao 
UnctutyT OnKOJOrHH 9 III 1956 
Akafemun MegvunHCKHx HayK CCCP 
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Jlokxage Akagemun nayx CCCP 
1956. Tom 109, Ne 4 


rHIPOBHOJIOLHA 


Jl. A. TMOHOMAPEBA u K. B.. BEKJIEMHWEB 


0 300TMJIAHKTOHE TPOMMYECKHX BO] H PAHMOHA ®POHTOB 
B CEBEPO-3ANAJIHOH YACTH THXOTO OKEAHA 


(Ilpedcmasaeno akademukom A. A. I puzopoeboim 7 III 1956) 


B cenra6pe—oxta6pe 1955 r. na skcneqNUHOHHOM cyqHe «BuTs3b» mpons- 
(HIMCb COOpbl NWaHKTOHA kK ory H twro-BocTOKy oT Anonun. Pa6otr 3a- 
THJIM 30HY CMelueHHaA BOX Kypo-Cuo c 6opeanbHBIMH BOlaMH, COOCTBeEHHO 
0-Cuo, aKBaTopHio kK 1ory OT Hero uv CeBepHyt0 YacTb PusHMMMHCKOrO Mops. 
OlbiMe padoThl mpopeseubl H B Boctrouno-Kuraiickom mope. Mccuego- 
fHas AaKBaTOpHx 3aHHMana palion or Manoli KypuabcKon  rpsaypl 
22°94’ c. wm. u oT 154° B. a. fo 126° 8. a. lo stToro B 1OxKHOH YacTH yKa3aH- 
°O palioHa coBeTcKHe 9KCMeMUMH He paOoTamn. 

B centa6pe Obiio cyenaHo 2 paspe3a B CeBepHOH YacTH HCCIe4OBaHHO"O paii- 
1, Mpowegmue yepes 30HY CMeleHHA SOopeaJIbHbIX WH TPOMMYeCKHX BO]. 
ce Ha cranuuu Ne | paspesa or CanrapcKoro NpouHBa Ha 1Oro-BOCTOK IIpH M10- 
YXHOCTHOM Temnepatype 20° Obiia BeTpeyeHa TenMoBoAHaN tbayHa — Clio, 
liolum, Penilia, Labidocera u jake towubili Lucifer. U3 xonojgomm6uspix 
qos ormeyeH Eucalanus bungii bungii. IlpucyrcrBoBan Takxe Calanus 
cificus V—VI cragquu, XapaKTepHblit aa 30HbI cMelweHua. ny6oxKe 200 M 
HM OTMeueHBI paHHue craquu C. cristatus, Pareuchaeta sp. u Apyrue Oope- 
Hble BUAbI. Bonee TensIOBOAHbIN XapakTep 2STOK CTaQHH MO CpaBHeHHIO CO 
AyiouleH Ha 3TOM paspese OObACHAeTCH, NOBHANMOMY, BHAHHeM Llycun- 
ro TeveHHs. 

Cnenyromaa cranuua (Ne 2) xapaktTepn3yetca OobWIHM KOJIMYeCTBOM 60- 
JIbHbIX BUoB (C. cristatus, C. tonsus, E. bungii bungii Metridia pacifica), 
Basetca Podon sp. tomy cooTBetTcTByeT noqbem usoTepMbl 10° 3yecb Jo 
Onn 100 M, Torfqa Kak Ha MpeAbiAyuleh cTaHHn OHa MpOxoAusa Ha rayou- 
200 M. 

SoonsaHKTOH Ha cranuun Ne 3 cHoBa uMeeT TeMMOBOANDIN Xapaktep. M30rep- 
~5—10° nmpoxogatT 3fecb Ha ray6uHe oKo0 150 mM. Ha nopepxuocTu BcTpeye- 
Tenmospoyupe Physalia, Velella, Janthina, Salpa, Euphausia pacifica (pac- 
OCTpaHeHHad joxKHee Jpyrux OopeabubIx escay3sHus); U3 XOMOAHOBOMHBIX 
40B Bctpeyenb! Euprimnomacropa, Parathemisto u Pareuchaeta, HO TOMbKO 
‘ropusoutax rayOxe 200 m. Ha cnefxyrouteli cranlimi paspesa (Ne 4) B noBepx- 
STHBIX COAX TAakKe MpeocbsasaeT TenmoOMCOHBaK (payHa (Physalia, Porpita, 
rosoma M Jp.), HO XOJOMHOBOAHAA MOMHUMaeTCA NOBOJIbHO OJIM3KO K TOBepxX- 
2M, pacnonaraach MexKyy u30TepMamu 10 u 5°. IIpuMepHo Takaa Ke Kap- 
Ia COXpaHseTCA BIVIOTh AO CTaHUMH No 9, rae usotTepmpt 10 u 5° onycKatwTcs 
Tayounpr 200—250 m. 

‘Ha nocmeqyrouux, Gomee wX¥KHbIX CTAHUMAX paspe3a H3 OCHOBHBIX Oope- 
SHLIX BHOB B cmoe O—500 m scrpeyena TombKo Metridia pacifica. Hauu- 
z co cranuuu Ne 13, stor BUA ucuesaeT HB UCCMeAyemom cyloe (0O—500 m) 
BCeX FOpH3O0HTax BCTpeyaeTca Tpomuyeckan (bayna (cM. puc. 1). 
Cxojuad KapTHHa HaOsiojlaeTcA H Ha BTOPOM paspe3se, HAYIEM MOUTH Na- 
IMe€bHO Teppomy oT ocrposos Mano KypuabcKol rpadbl Ha 1oro-BOCTOK. 
Sch Ha MepBbIX JIBYX CTAHILHAX ObIIO OTMeCYEHO 3HAYMTeIbHOe «IBeTeHHEe» 
94 OOpeasIbHbIMH JMATOMOBBIMH, 3OOMNAHKTOH XapaKTepH30BaJCH TOMbKO 
eabHBIMMT (popMamu. Ha cranmun Ne 17 B cnoe 50—100 M ormeveHo Gombui0ce 
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KOMYeCTBO KastunTomuc Thysanoessa longipes, a B cioe 0—25 M— aun 
eBay3Hug. Bo Bcex OOMOBJICHHBIX COAX JO CTAHIMH Ne 19 MHoro Haynuwn 
KOMeNO] HW JHUHHOK OeHTOcHBIX (opm. Hayunasa co cTaHiMu Ne 255 NOABIAeH 
ca mHoro Cladocera (Podon, Evadne), Corycaeus, Sapphirina, Clio, Salpj 
fusiformis, Eucalanus bungii californica. W3 xapaxTepHbix OopeabHbIX BUG 
ocraiorea C. cristatus, C. tonsus (B coe 200—500 M €JMHHUHO), Metrid 
pacifica, Euphausia pacifica, Th. longipes, Parathemisto sp. QTOT cocTai 
(kpome E. b. californica) coxpauserca HW Ha OowIee }O%KHOH CoceqHeH CTA 
uuu Ne 25. Calanus pacificus ormMeyaetca mouTH BO BCex coax BEE 100 


NN cmanyud 


= 


Puc. 1. Pacnpenenenve Oopeaibublx H TeMJIOBOAHbIX 3O0O0MAaHKTOHOB Ha paspese 

oT CanrapcKoro npomHBa Ha 10rO-ROCTOK. d—BepXHAA pana PpacmpocTpaHeHunA 

Calanus cristatus. 6 — Haxoxjlenne Eucalanus bungii bungii, ¢ — Haxomenne 
TelMJIOBOLHbIX PopM 


Bompmoro o6usMA STOrO BUa, yKasbIBaemoro (+) AA MepexOJHOH 3OHbI, Hal 
MM He HaOwt0faocb. : 
Co cranuuu Ne 27 u toxwKHee OopeabHan cbayHa B cnoe 0O—500 m ucuesae? 
BEpOATHO, OMyckasch ruyOx«e. 
Takum o6pa30M, B paloHe JByX TepBbIX pa3pe30B 30Ha CMeIMeCHHA MpOcTy 
paetca c oro-3amajla K cepepo-BocToky oT 41 fo 43° c. mw. (ceBepHaad rpaHullal 
Mu oT 36 fo 38° c. W. (fox%KHAA rpanuwa). | 
CepepHad rpaHulla 30HbI CMeleHHA, Kak ObINO0 OOHApyxKeHO u paHee (? 
COBNaflaeT C BLIXOJOM NonApHOrO (ppouTa (sponta Oa-Cuo) K NOBepxXHOcTH, 10% 
Had ee rpanuua — c rpanuueli Bo Kypo-Cuo (ppoxtom Kypo-Cno). 
VutepecHo OTMeTHTb HaHuHe Ha rpaHuue Bo Kypo-Cuo norpyxeHHO 
WHaTOMOBOrO «UBeTeHHA». OHO GEIIO OGHapyxKeHO TakxKe oceHbio 1954 r. (7 
Becuoro 1955 r. noqo6uoro norpyxeHHOro «ilBeTeHHaA» Ha rpaHuue Kypo-Ci 
He HalieHo. 
Ha paspesax Xopouio BHAHO coBnayleHHe BepXHell rpaHUIbl pacnpoctpane 
HHA CeBepHbIX OopeabHbIX BUAOB (HalpuMep C. cristatus) H poHTabHOI 
con. C. pacificus xapakTepH3yeT MOBepXHOCTHYIO TeMJIOBOAHYIO WaCTb CMé 
WaHHOH 30HbI. Tpanulbl paciipoctpaHeHHa YKa3aHHbIX BHOB copmaa 
B 3TOM palone C rHApomornyeckuM (poHTOM. 

Kak yxe ckasano Velella B centaGpe 1955 r. Oba BcTpeyeHa yxKe H 
39°40’ c.Ul., Tora Kak B Mae 9TOrO Ke roa ee cepepHad rpanula Ha 3TO 
paspese mpoxoguuia m0 35°34’. Takum o6pasom, 3a 4,5 Mec. Mexky MalickuM 
CeHTAOPbCKHM pelicaMH TeMOBOAHAA TOBepxXHOCTHad (bayHa NO BAHAHHeE 
OrO-BOCTOYHOrO MYyCCOHAa NIpOABHHyWacb MO 30He CMeleHHA Ha ceBepo-sanap 
CkopocTb ykKa3aHHoro NpOABwxKeHHA paBHa MpHMepHo 2 MMIAM B CYTKH, 
YAOBNCTBOPHTeIbHO COBNafaeT C TpeAbIyuluMu pacueramu (*). 

Jlanee, 10 Mepe NpOBHXKeHHA Ha lor BOspacTaeT BUAOBOe pasHoobpasne 
yMeHbllaeTca OMOMacca NyaHKTOHAa. Ec Ha BTOpOM paspese B Gomee xXomOp 
HOM paitoHe BOM3M OcTpoBos Manoit KypunpcKol rpaybl Guomacca 300naHk 
ToHa JocTurana 1—2 r/m*, To, HauMHad c 35° c. U., UpH IOBepXHOCTHOM TeM 
nepatype 26° Ovomacca soommaHKToHa cTaHoBuTca Mexce 0,5 r/m®, a B palionl 
ceBepHoro TpOoluKa He mpeppiiuaer 0,2—0,1 r/m®. Hexoropoe noppmienne 6uC 
maccpl (40 0,3—0,4 r/m®) B Tponuueckux BOJaX 3aMeUeHO TONbKO B paiion 
ocrpopos Hjsy, Bounuckux u Bonkano. 3aTo B Tponmyeckux BOlax OUeHb pa 
HoOOpa3seH BUAOBO CocTaB 300MaHKTOHa: MHOrouNcneHHb! Copilia, Cory 
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eus, Undinula, ocrpakogb, JommonuAbI, HMpocombI u Ap. Becbma xapaktep- 
imu Obl Sapphirina, esdaysuuga Nematoscelis difficilis, canpnet Cyclo- 
Ipa affinis, Salpa fusiformis, S. maxima, Metcalfia hexagona, Thetys 
gina wu Ap. V3 Pteropoda serpeyanucb Limacina, Péracilis, Diacria, 
io, Euclio, Desmopterus, us Heteropoda — Atlanta, Carinaria, Pterotra- 
ea, Firoloida desmaresti, us nonuxer — Lopadorhynchus, us cudono-cpop- 
ovanT — raBHbIM OOpasom Calycophoridae, us xKpeserox — Lucifer, 
Tgestes, Ha CaMbIX IOMKHBIX cTaHuuAX Parapandalus, u3 ramMapuy (m0 onpe- 
envio 91. A. Bupuireiina) Eusiropsis u Synopia, us runepuny — mpen- 
aBuTesM TpHObr. Curvicorna, B Tom uucue Rhabdosoma. 

CnefyeT TakxKe yNOMAHYTb O MOMMKe MenaruyecKoli romorypHu BO BMa- 
iHe Pro-Kio. 

- XapakTepHOH JIA 1OXRKHOTO MWWaHKTOHA ABJIAeTCH (payHa MOBepXHOCTHBIX 
joeB BObI. B HanOonee NOMHOM ee cocTaBe B Hee BXOJAT: 

1. Cucbonopoptl, %*HByWIMe Ha MoBepxHocrHoli nmenke Bogn (Velella, 
hysalia, Porpita), u cBa3aHHbIe C HHMM XHUHHKH: MostockH Janthina u 
laucus u BoyomepKa Halobates. 

_ 2. TpeOuesuku u meyy3br (Rhizostomaea, Lobiferidae, Cestus veneris); 
ETH TJIAHKTOHHDIX KHIUCUHOMOJIOCTHBIX HHTepeCHO OTMeTHTb HaxoxKeHHe 
TaHKTOHHBIX aKTHHHH (THNa Minyas). 

3. Caubibl (oko0 15 BHOB). 

4. Cunve kpesetku cem. Panaeidae. 

dD. Apronapter (A. boettgeri) H KpytlHble Mpo3spayHble OCbMHHOrH. 

6. Hacenenve tmaBatolulux mpeMeTosw (BoJopocmelH, naBHHuKa H Mp.). 
ofa Bxogfat Lepas, ronoma6epHuku Tuna Aeolis, pasmmuHble Kpa6pl. 
MurepecHo OTMeTHTb, YTO B OTIMUMe OT BecHbI 1955 r. Velella nonagqanucb 
MIbKO MeJIKHE, MOJOJbIe IK3CMIVIAPEI. 

Heckombko 9k3emnsaposB Physalia umeno B racTopo3s0oHyax 3armoueHHyio 
miy. Bo scex ciyyaax 9TO OKa3aIHcb pbIOKH, raBHbIM OOpasom Balistes. 
dH 3 MOHMAHHbIX APrOHAaBTOB B MOMCHT IIOHMKH Jlep2KasIM BO pTYy BBbICaCBI- 
eMbIX WMH Thecosomata. 

M3 yka3aHHoro cocTaBa (ayHbI NOBCpXHOCTHBIX BO] MOryT BbINAaLaTb pas- 
iWHbIe €€ KOMIOHEHTHI; B uacTHOocTH, Velella cBa3aHa MpeHMYIIeCTBeEHHO C BO- 
mu Kypo-Cuo, a aproHaBTbl B 9THX BOJaX HaMH He BcTpeyeHb! (puc. 2). Kpo- 
> TepeYHCIEHHBIX (POpM, B COCTaB MOBepXHOCTHOM (payHbl BXOAMT MHOFO Med- 
1X BYOB 3001aHKTOHA, YACTHYHO YIMOMAHYTHIX BbILIe. 

K tory ot Kypo-Cuo ucuesaior HeKOTOpbile XapakTepHble Js STOO pavoua 
nenogn — Labidocera, Candacia, cHopa nosBuslollMecd B CeBepHOH 4acTH 
WIMNMKHCKOrTO Mops u B BocrouHo-Kuralickom mope. 

CocTaB mjaHKTOHa PusMNMMHCKOrTO MOps OTMMYAeTCA OT IJIaHKTOHa akBa- 
PHU K BOCTOKY OT MepuguaHa 141 npucyTeTBHeM KpynHbIxX KanaHuy (Rhin- 
anus, Pleuromamma). Buomacca njaHkToHa B OysMMNMHCKOM Mope HeCKOJIb- 
) BbIUe, YEM B COCeAHHX BoJax. Ha pale craHWHH OTMe¥YeHO NOBbILNeHHOe KO- 
YECTBO (bHTOMMaHKTOHA C HHbIM KaYeCTBCHHbIM COCTaBOM, YeM B COCeHHX 
wonax. 

B Bocroguo-KuraiickomM Mope OvoMacca MaHKTOHa elle Oosee yse- 
yeHa, OTYACTH 3a C¥eT MOBbIMWeHHOrTO KOMYecTBa *uTOMaHKToHA. Ilo- 
AACTCA PA OopeasbHbIX BYOB. 

B rponmueckux Boflax oOpailaer Ha ceOx BHUMaHHe OdubIlad MpocTpaH- 
BeHHad OMHOPOAHOCTh IslaHKTOHHOTO HaceJleHHA MO CpaBHeHHIO C HaceJle- 
em GopeasbHbIX BO. Oco6eHHO 9TO OTHOCHTCA K aKBaTopuN BocToHee Hysy- 
HMHCKOrO NOAHATHA, re Ha OrPOMHOM aKBaTOPHM HET CYIeCTBEHHbIX H3MEe- 
uM B BHOBOM cocTaBe MJaHKTOHA. ; 

@ Jina rponmueckux Bog xapakTepHa Take Masia OMOMACCa 3OOIIJAHKTOHA. 
Goxe B cpaBHuTebHO GoraTOM KpyNHbIMH KOMenoqamu PuIMNMHHCKOM MOpe 
MUCCTBO Me3OMIAHKTOHHbIX padKOB OVCHb HEBEIHKO; MpeoOsafaioT MeJIKHe 
clopoida u Ostracoda. B ceruom (buTommaHKTOHe OONapy2KeHb! TOJIbKO Kpyn- 
e nepugunen (Pyrocystis u Ceratium), 3THM paukaM ABHO HeOCTYIIHBIe. asa 
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CYKJeCHHA O COCTABE MeJIKOTO (pHTONMAHKTOHA ObINO HCNOJIb3O0BAHO cojlep XH MG 


*xKenyAKa canbn (Thetys vagina). Hapagy c KpynNHbIMH nepHHHeEAMH B KHALI 


HHKe COJepKalOch OObINOe KOJIMYECTBO Gymno 
ages 


dinium Hw KOKKOIMTHH. 9F 


Puc. 2. Pacnpenenenne Velella n Argonauta u nonoxkeHHe 30HbI CMeWIeCHHA B paHone 

pa6or. a—30Ha cMenleHusA, 6 — Haxorw*enne Velella, 6 — waxowkgenne Argonauta, 

2 — CTaHUHH, Pe yKasanHble BULbI oTcytcTRoBaaH. Inpbl moKacbiBaloT HOMepa CTAaH= 

uni. Hanecenbl He BCe CTaHWHH, TRE NPOBOAMIHCh ManKTOHHbIe padorTbl 

BH)bI, HeECOMHEHHO, JOCTYNUbI JIA peodsa qarwouln x B TPOMHYeCKOM NJIAHKTO 
MeJIKH X PaudKOB. : 

TakuM o6pa30M, eC B OOpeaJibHbIX BOAAX Han6onee CyWleCTBeEHHY!O POs 
B UMULEBBIX WemaxX HPpatoT KP YHHbIC WIAHKTOHHbIe BOMOPOCJIN HU KpYyiible KOI 
NOAbI, TO B TPOMMHYECKUX BOflaX — HAHHOMJIAHKTOHHBIe BOOP OCI WH MeJIK 
paudkH. Y Ka3aHHoe pasjM4ne XOPOMIO COOTBETCTBYCT O6ULEH3SBECTHbIM npejcra 
JIEHHAM O Oouwee ObICT POM KPYPOBOpoTe OpranbHyeckoro BellecTBa B Tpot 
yecKOH nHejarvadH MO CpaBHeHH!IO C OopeaJIbHbIMU BOJlaMNU. 

Uneruty? oKearonorun Ilocrynu0 

Axkefemun Hayx CCCP 6 III 1956 

ITMTHPOBAHHAS JINTEPATYPA | 

; 1K. A. Bpogackn ht, AH, 101, No5 (1955). 2K. B. Bexnemu aes, I. Hag 
Muu a, JIAH, 108, Ne6 (1956). *B.T. Boropos,M.E. Bunorpagos, Tp. Mm 
oxeanon., 18 (1955). 


872 


Jlokaaym Akayemuu Hayk CCCP 
1956. Tom 109, Ni 4 


PH3HOJIOTH A PACTEHHH 


r. Bb. CAMOPOJOBA-BHAHKH 


WIEP)KAHHE KAPOTHHOMJOB WM HX JMHAMHKA B &EPTHJIbHbIX 
M CTEPHJIDHbIX IIbIJIKHHKAX HEKOTOPbIX BHJOB PACTEHHH 


(IT pedcmasrzeno akademuxom A. JI, Kypcanoboim 24 IV 1956) 


Ha Hakonuienve KapOTHHOHOB B MbIIbHMKaX TO Mepe cO3peBaHHA UWBeTKa 
IOMFOTOBKH ero K paclhyckaHHW yKasbiBaeT pA aBpTopos (*, %, °, “). I. M. Ky- 
BcKHii u )K. Meypeyes (*) npesmonaraioT HaIM4e 3aBHCHMOCTH Me@xKy HaKON- 
HH€M KapOTHHOMAOB HW MpOWeCCOM MHKpOcnoporeHesa, B YaCTHOCTH CONPOBOX- 
foluero ero Meliosnca. IIpaBunbHblii xo Melo3uca, KaK H3BeCTHO, OOyCsOB- 
BaeT HOPMaJIbHOe pa3BHTHE MbIJIbUECBbIX 3epeH. OTH 2%e ABTOpbI (*) yKa3bIBaIOT 

B3aHMOJeHCTBHE CNOpOreHHOH TKaHH C BHeNJaCTHAHbIMH KapOTHHOMaMH 

BCeX CTaJHAX pa3BHTHA TaneTyMa. 

Hac savntepecosas Bompoc O AHHAMHKE KapOTHHOHJOB B MbIWIbHHKaX y pac- - 
TMH, OOMaaroujnX CTepHJIbHOM MbIIbUOH. Y TakuX pacTeHuli XO MHKpocnopo- 
ie3a 3aBeoMo HapyweH. MccneqopaHHaA MpoBogusHcb Ha CopTax Mepcuka 
ersica vulgaris L.) w Ha AByX BHAax WATpyca — anenpcnH (Citrus sinensis L. 
beck.) H MaHaapuH (C. reticulata Blanco). OnpeyeneHue KapoTHHoO“joB 
OH3BOAHJIOCb MeTOJOM xXpOMaTorpadHH H KOJOpHMeTpHH (?). 


Ta'O:30 Hi Th aes 


nepwaHHe H JHHAMHKa KapOTHHOHJOB B MbIWIbHHKaX (epTHJIbHbIX H CTeEPHJIbHbIX COPTOB 
Nepcuka (Persica vulgaris L.) 


Besiomacnie copra 


}Kentomsacpre copta 


Yapaurn Oub6epta Uaitnes-Himur | Xupictascra 

Aas aga 8a- cou basa 3a- oyro- ona 6 ite eee 

rane aBeraHuA aan [Be raniin ee Manga fae TAH BA 

B ur ua 100 r cpiporo BelllecTBa 
BTU, . 4 oe ale) ‘geal [app 18,0 10,4 HO | Oath) AIOAe 
aHTOMHJVIEI. . . 4,0 4,6 Paps Py Papo |p Seytl  Pares 0) 
BRVIMADE vie) or Fe) 5: s one 15,4 WAY 20,2 ATO el ae fe 2 OP 350 
B mr Ha OJHH MbIIbHHK 

CREE Ge *,| 0,018; 0,018 | 0,037{ 0,072 { 0,010{ 0,009 | 0,029 | 0,032 
auTopusap. .- .. .| 0,006] 0,007 | 0,008) 0,009 | 0,003} 0,003 | 0,008 0,009 
(yMMa ....-. ... 0,024} 0,025 } 0,045] 0,081 | 0,013) 0,042]0,037}0,041 


Y nepcuka ananv3bl IpOBOAHAHCh Ha XeJTOMACHIX M OeIOMACHIX COPTAaX B 
pi: 1) OyTOHH3alMH, KOTOpaA COOTBETCTByeT (pase OyTOHAa C OKpaLeHHbIMH 
mecTKamu; 2) 3aljpeTaHHA, KOr/la UBETOK TOJIbKO 4TO pacCNyCTHJICA HM MbIJIbHH- 
| B HeM elle He BCKPbIJIMCb. : 

V3 xxenTomacbIx copToB uccreqoBaiNch Ba — YAapHuK, HMeroIIMH cTe- 
JibHY!O Mbuibuy *, H DibGepTa c epTHbHOM NbIVIbUOH, Waroulmn 83—84 % 
jopacTaHuA mMbibibI Ha 10% pacrBope caxapa, Mo JanHbim K. A. Cameub- 
(KOBOH (8). 


w 


* Copta mepcuka 6pamucb no pekomenganuu H. H. Pa6opa. 
TAH. r. 109, Ne 4 873 


V3 ta6n. 1 BuO, UTO 9TH [Ba copTa OTMMYAalOTCA MO COfepKaHHhlOo Kapoiy 
HOB B MbilbHUKaX. Y copta YWapHuk He HadmtosaeTcA bapa arr 
HOB Npu Tepexofe oT Pasbl CyTOHUSALMH K *ase 3allBeTAaHHA (oT 15,5 Zo a 
Ha 100 r cbiporo BellecTBa M OT 0,024 yo 0,025 pr B mepecueTe cosepxKaHuA ay 
THHOMMOB Ha OJMH TblIbHUK). Y copTa QibOepTa NpPOWCXOAMT HaKkoOMJIeHHe 
POTHHOH OB MpH Mepexoje OT (asbl GyTOHH3aLNH K dase sallpeTaHHA (or 14, 
20,2 wr Ha 100 r cbiporo BemlectBa u oT 0,045 Ao 0,081 pr B mepecueTe Ha OM 
bIJIbHHK). ; 
) Vs nae, 6eIOMACHIX COPTOB ObIIH B3ATbI COpTa Uanne3-Kauur u X 
quctapckui. [leppptii 43 HAX MMeeT MblIbIly CaMy!o CTEpHJIbHy!O H3 BCEX CO 
TOB WepcuKa, a copT XufucTaBckuH — BMOHE 2KUSHECTIOCOOHY1O TIbIJIbIL, 
KoTopas Ha 10% pacTBop caxapa jaeT 56,3% npopacraHus (°). . 
Orv [Ba copTa NepcHka TakxKe pa3IHYaloTCA MO KOJIMYECTBY KapOTHHOM)K 
B IIbWIbHUKaX. OTA pasHUlla BbICTyNaeT OCOOEHHO OTYETJIMBO IIpH NepecueTe 
Jiep2KaHiA KapOTHHOK OB 
Ta6auna 2 OJMH [blibHuK (Ualu 


3 pr B da 
ConepxaHHe KapOTHHOMAOB B IIbIIbHUKAX pa3M4HbIX Kauur ot 0,01 Mis * 
copToB amesbcuna (Citrus sinensis. Osbeck.) u MaH- OyTOHH3alHH Jo OV, B 


qapuua (Citrus reticulata Blanco) cba3y 3allpeTaHua, XuAUCTa 
CKHH, COOTBETCTBEHHO, 
peer ge uae aes 0,037 go 0,041 pr). M3 np 
B Mr Ha 1U0 rf CbIp. Beil! |} B Mr Ha OfHH IMbIIbHHK BeJCHHbIX JIAaHHbIX BHJHO, yy’ 
Beer a iues-Kanur 1 
basa 6 To-|(ba3a 3alBe-| pasa 6yro-|dba3a 3amBe- Be copTa Yale Ka 
HH3a Hu TaHHA HH3a HH TaHHA IpOWCXOMUT HaKONJICHHS 
KapOTHHOHAJOB pH nep 
xoye oT (ba3sbl OyTOHUSALLE 
Boing G9) K (pase 3allBeTaHua, y COp’ 
Tamaun .. | 6,55 | 19,4 0,224 | 0,764 %e XuMCTAaBCKHH B STO 2 
Koposek. . 9,4 17,89 0,084 0,286 BpeMA cCOjJlepxKaHHe KapoT 
BaulwHrTou- HOHJOB HECKOJbKO YBel 
Hapetb . ieee 290) 0,007 0,022 WquBaeTca. 


TakuM O6pa30M, MBI B 
MM, TO Y CTEPHJIbHBIX CO 
44,5 | 0,047 | 0,287 Top (YyapHukK u Ualtne 


Maunapunu 


“HaTcy-MuKaH 2 


3, 
Yuuiny 7 


9 
,0 42,3 0,070 | 0,148 Kauur) of cba3bi 6yTOHH3 

IMM K MOMeHTy 3allBeTaHl 

HaKONJeHHA KapoTHHOH 
B TIblIbHHKaX He MpOMCXOAUT. OTOT cakT OObACHMeTCA, BHAHMO, TeM, 1% 
B cay¥ae aOOpTHBHOH MbWIbIbI y MepCcHKOB ee pasBuTue UfeT JO chasbi Te 
pag, a 3aTeM pa3sBYTHe NbIIMHOK Mpekpamlaetca (11). Tpexpamenne pasButr 
M pocTa MMKpocnop, T. €. OCTaHOBKa MUKpocMoporeHesa, BbISbIBAeCT OCTAHO: 
KY HM B HaKOMJI€HHH KapOTHHOMAOB. > 

Y copTop anewbcuHa M MaHJapuna avannsbl Ha cojepxKaHHe KapoTHHOUAC 
B IIbWIbHHKaX NpOBOMMIMCh Take Ha JByx dasax. Pasa 6yTrouusanun (°, 2 
OTHOCHTCA K MOMGHTY Havasia BbIIBHraHHA BeHUHKAa (MeCTHKH HW THIYHHKH MMeK 
y2Ke CBOHCTBeHHy!I0 UM (pOpMy, B HHX MOMKHO PasIHUHT OTIeIbHBIe YacTH 
asa saupeTanua coorBeTcTByet case Havana packpbiBauua BeHUNKa. TTbitbl 
Y2Ke COBEPIeHHO CC/OpMHPOBAaHA, HO IbIbHMKH elle He BCKpblcb. Ha ppibl 
NOABIACTCH BASKAA OeaA KUAKOCTh, KOTOPaA CBUACTeEMLCTBYT O TOTOBHOCT 
PbIIbILa K BOCIPHATHIO MbIVIbIbI. 

113 Ta61. 2 MOxKHO BUJeTb, UTO OT (pasbI 6yTOHN3alLHU K (ase 3allBeTaHHsA B It 
JOM HaOMOJaeTCA HAKONJeHHe KaPOTHHOMJOB Y pas AMYHBIX COpTOB 9THX TBYX BI 
Hos. CpaBuenue colepxkanua KapOTHHOMJOB y Tpex copTos anlenbenna, pasar 
IMMXCA MO CTeMCHH (PepTHIbHOCTH MbIIbIbI, POBOPUT O TOM, UTO aGCOMIOTHOR Ki 
JMECTBO KaPOTHHOMAOB B IIbIIbHHKaX pe3KO yMeHbluaeTca oT copta amar 
C xopomen PepTHAbHOl nbwWIbuO K copry Koponek c NOJYCTepHIbHOM Mb 
HoH (66% mpopacrannsa no A. E. Koxuny (°)) a copTty BammnurtTou-Hapes 
Y KOTOPOrO Mblbila NOMHOCTbIO CTepHJIbHa (He laeT HUKAKOFO MpopacTaHHaA ¥ 
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CKYCCTBeEHHOH cpege). Ha nonnyio crepHuIbHOCTh 3TOrO copTa yKasbIBaeT Hi 
1. M. Tonypuyse (1°). Copt Tamaun coxepxut B chase 6yTounsannu 6,55 pr Ka- 
OTHHOHOB B nepecueTe Ha 100 r cbIporo BemlecTBa, B base 3anBeTanna 19,1Mr; 
opt Kopouex, coorsetcrsenHo 9,4 u 17,85 mr; copT Bamnurrou-Hagenb 
933 u 2,0 mr. 3 Ta6n. 2 BuqHo, uTO pasHHua B cOJlep2%KaHHH KapOTHHOHJOB 
_ 9THX THX COPTOB allesbCHHa OCOOeHHO OTYETJIHBO BbICTYNaeT Mp mepecuete HX 
OfepxKaHHsA B MHKPOrpaMMaX Ha OfHH MbIIbHHK (B (asy 3allBeTaHus copT 
aMJIMH cofepKuT 0,764 pr, copr Koponex 0,286 pr, copt Banmurron-Hasenb 
mO22 pr). 

M3 AByx copros MaHgapuna copT Hatcy-mukan “Kapakrepu3yerca Kak BIO- 
€ (bepTHbHbIH, a copT YHUIMy HMeeT MONHOCTbIO cTepusbHYyIO MbibiLy (4,°). 
lo cojepxKauuio KapOTHHOUAOB 9TH J[Ba CopTa TakxKe pasHYaloTCs, IpHueM 
asuune HanOowlee OTUeTJIMBO BbICTyMaeT NpH NepecueTe cosepxKanuaA Kapo- 
MHOHOB Ha OAH MbIWIbHHK. OTO NPOHCXOAUT NOTOMY, YTO CTepHJIbHbIe MbIIbHH- 
H OObIYHO CHJIbHO Je*OpMHPOBAaHbl, CHJIbHO YCbIXaIOT, NOITOMY Ha eHHHLY Be- 
a UX MIpHXOAUTCA B HECKOJIbKO pas Ooubue, YeEM (bepTHJIbHbIX (Bec OMHOFO MbIIb- 
iMKa copta Hatcy-mukaH 2,5 mr, copta Yaumy 1,2 mr). STo u crsaxKuBaer 
A3HHIY B KOJIMYECTBE KAPOTHHOHJOB, CCH CpaBHeHHe MpOH3BOAUTCA TOMbKO 
la OCHOBaHHH OlipefseseHHA KOHUCHTpalHH murmMexnTos. Copt Hatcy-mMuKan 
T (Pasbl OyTOHH3AUHH K MOMEHTY 3allBeTaHHA YBEIMYMBAeT COJepxKaHne KapoTu- 
lon OB OT 0,047 yo 0,287 pr Ha OAH MbIIbHHK; copT YHUIMYy, COOTBETCTBEHHO, 
T 0,070 no 0,148 pr, T. e. bepTuibHEit copt Hatcy-muKkaH B dase 3al{peTa- 
IMA COJep2*KUT B 2 pasa OO/IbIUe KAPOTHHOHAOB, YeEM CTepHJIbHbIN copT YHuHY. 

CumbHy!0 cTepHibHocTb copTos Bawuyrton-Hasenb u Yuuny BedGep (!*) 
ObACHHET HEMpaBUJIbHbIM XOJOM peAYKUMOHHOLO JeeHuA Ip pasBuTHH MUKpO- 
MOp, KOTOpoe H BbISbIBAeT OOpasoBaHHe aOOpTHBHOH Mbinbubl. Kak yxKe yKa- 
BIBaOch BHIUe, AK yKoBcKHH H MeypeyeB BbICKa3aIH NMpewnonowKenHe O TOM, 
TO XO MeHo3sHca cCBA3aH C JMHAMHKOH coOjfepKaHHA KapOTHHOH- 
op. 13 npwBeqeHHBIX JIAHHBIX BHJHO, UTO y TeX COpTOB, y KOTOpPbIX xO, 
leiosuca Hapyleu (copta Bammurrou-Hasenb uv Yumny), cofepxanne KapoTu- 
OM0OB B IIblIbHHKaX 3HAYHTeJIbHO MeHEMe NO CpaBHeHHIO C COpTaMH, y 
OTOpbIX Tipouece MuKpocnoporeHesa, CONpOBoxRaembii MeHO3HCOM, MpoTe- 
aeT HOPMaJIbHO. . 

AHaJIOrHUHble JaHHbIe MOJYIeHbI HAMM IIPH: aHaJIH3aX MbIIbHHKOB CTepHiJb- 
BIX H (epTHbHbIX COpTOB YepemmHH (Cerasus avium Moench.) u kaprodens 
Solanum tuberosum L.). 

Takum o6pa3oM, Halli HCCNeqOBaHNA NosTBepxaloT MpeznonoKenne PKy- 

opckoro uv Meypeyena, YTO HAKONJCHHe KAPOTHHOHAOB CBA3aHO C XOJOM MHKpoO- 
1OporeHe3sa. O6 STOM TOBOPHT OCTaHOBKa B HaKOMJICHHH KapOTHHOMAOB ¥ 
PePHJIbHbIX COPTOB NepCHKa OHOBPEMEHHO C OCTAHOBKOH B Pa3BHTHH MIbIJIbIbI Ha 
raqun TeTpay. 
Copta anejbcvHa UM MaHlapHHa, y KOTOpbIX HapylieH MeHo3sHc, a ceMOBa- 
JIbHO HM BeCb XO, MAKpOcnoporeHes3a, COJepKAaT MW HaKallJHBalOT SHAWHTeJIb- 
O MeHbIIe KAapOTHHOHOB, YeM COpTa, Y KOTOpbIX MHKpOcuoporeHes NpoTeKaeT 
IPMaJIbHO. 


Tloctynuao: 
24 IV 1956 
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Hoxaayge Akayemuu nayr CCCP 
1956. Tom 109, Ne 4 


300JIOTHA 


# 
O. 1. BOFAHOB u B. J. NOTONOJIBCKHA 


HOBbIM JIA CCCP BHJ| 3MEM TARBOPHIS RHINOPOMA 
BLANFORD 


(II pedcmasaexo akademuxom. E. H. Masanosckum. 5 III 1956) 


~ Pano yrpom 7 unions 1955 r. Ha TeppHTOpHu MHOHeEpcKOroO slareps, pacmo- 
[OXKCHHOFO B Ha¥asie Pupo3svuHcKoro yulenba (TypkMeHckaa CCP, xpe6er Ko- 
eT-JJar, B 30—40 kM k 3anafy or Amxa6aja), B NOUTH NyCTOM AIMHHOM pyKo- 
[OHHUKe, CTOABIUEM NOX OombUIOH cTapol ywHHApOH, Oblna NOMMaHa JOBOMbHO: 
PyllHasv, He BCTpeyaBlasnca HaM paHee 3Meqa. Ilo HeKOTOpbIM BHEMHe Mopdo- 
(OrHYe€CKHM TIpH3HaKaM OHA HeCKOMbKO HaNOMHHaa pacnpocTpaHeHHylo B 
}aKkaBKasbe, B IlepequeHi A3suH u Ha BankaHcKoM mosyoctpore Tarbophis 
allax Fleischm. OgHako cpaBHeHve STOH 3MeH C KOJIJI€CKUMOHHBIMH MaTepHa- 
lamH Sooviornyeckoro HHcTHTyTa AKagemuH HaykK CCCP u S3oonornyeckoro 
tysea MI'Y no 9ToOMy BHAY MoKa- 
ajlo, UTO OHA K HeMy He TIpHHaj- 
lexKuT. Cyd moO omMcaHHAM 4H 
MCYHKY, OHA OTHOCHTCH K JIpy- 
OMY, HOBOMy Jia dbayHbr CCCP 
Hy —Tarbophis rhinopomaBlan 
ord, 1874, jo cux nop u3BecTHO- 
fy 10 HEMHOrHM 9K3eMIIApaM U3 
3ocrounoro H Lleutpabxoro Mpa- 
ia, CuHya u Benysxkucrana (1 4). 
TaxoxKfeHne 9TOrO BHAa B COBET- 
‘KOH actu Koner-Jlara, Takum 
\6pa3oM, OTOABUraeT rpaHHlly ero 
JACTIPOCTpaHeHNA Ha ceBep. 
Jjo6Obiran 3MeA OKa3aslacb M0- 
[OBO3peOH CaMKOH, AHHa TyJ0- 
Mina ~=KOTOpOH (L) cocTaBlaeT 
90 mM, xBocta 170 mM. BepoaTuo, 
TO elle HeMOJIHOPOCJIbIM 39K3eM- 
Ip, TaK KaK CaMKa, NOMMAaHHaA 
; okpectHoctax Lupasa (Mpau), 
10 Bepuepy (°) mourn B 1,5 pasa 
WwHHHee (TYMOBHINe C TosOBOl 
375 MM, xBocT 225 mm). Y Ha- 
Hero 9KZEMIIIApa BOKPyr cepeyu- 
ib] TYNOBMIA 23 pxAya raaqKux 
ely, OpOWHbIXWUTKOB 259 wWT., Puc. 1. Tonosa Tarbophis rhinopoma. a — cBepxy,. 
mogxpoctoppix — 71 napa. Ilo , 6 — c6oKy 
auHbim Cmuca (4), OCHOBaHHbIM 
ia OUCHb HeOOMbIIOM MaTepvase, y 9ITOTO BHJa YMCNO YeWyH BOKpyr cepesu- 
bl TYOBHULa HHOra yMeHbuaeTcH Jo 22 unm yBenMuNBaeTca JO 24, a YUCIO 
proumnpix (266 — 280) u nogxBocrosbix (77 — 84 napbl) WHTKOB HECKOJIbKO 
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Oonbule, yeM y Hallero 9K3emnIapa. ANanbHBI mTOK pasfeneH. Ilo Cmucy( 
y 9TOro Ba Yallle BCTpeyatoTca OCOOH C IebHbIM UIMTKOM. : 

JIoOHbIMi DIMTOK NIMPOKHH: ero WHpHHa MO JIMHMM, COCAMHAIOINeH WeHTy 
ra3, Gomee 4ueM B 2 pa3a NpeBbIlaeT WHPHHy B TOM Ke MecTe HafrsasHH4HOP 
CkysOBOH UMTOK OYeHb JVIMHHbIM, CBepXy 3aHHM KOHILOM OH KacaeTCA Tyas 
[Ipeqria3HuuHblii IlMTOK OHH, 3arma3sHH4HEIx Ba. BepxneryOubIX WMTKOB | 
Ta3a. Kacaiorcad «= ueTBepTbIli, MATH Mw wecToH BepxXHeryOubIe UMTK) 
Ho3qpa pacnonoxeHa Mexky ABYMA UIMTKaMH. 

TlofimanHaa 3Mea cBepxy rouyOoBaTo-cepaav C KOCO paciOJIO*KeHHbIMH MOM 
Pe4HbIMA PbOKeBATBIMA TIATHAMM, Ooee CBeTJIbIMH HW IWMPOKMMH, 4eM y | 
fallax. Tonopa B MeKHX TeMHBIX NATHAX. Bp1oxo OMHOUBeTHOe CTasbHOe, 6 
aaTeH u Touek. Topo nOKpbITO KpallyaTbIM y30poM. XBOCT CHH3Y B MEJIKE 
MATHAX HM KpanMHnax. 

SK3eMIIAP XpaHHTCcA B KoNMeKWMAX TepmeTomorMueckoro OTAeNeHUA ZOOM 


ruyeckoro HHCTHTyTa AKkagemuu HayK CCCP. 
Tlocrynui0 


5 III 1956 


LHTHPOBAHHASA JIMTEPATYPA 


1W.T. Blanford, Eastern Persia, 2, Zoology and Geology, 1876. 2G. A. Bae 
lenger, Catalogue of the snakes in the British Museum (Natural History), 3, 1896. °F: 
Verner, Verhandl. d. zool.-botan. Gesellsch. in Wien, Jhrg. 1917. 4 A. Smith, Th 
fauna of British India, Ceylon and Birma, Reptilia and Amphibia, 3, Serpentes, 1943. 
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Afonaagn Akawemuu nayr CCCP 
1956. Tom 109, Ne 4 


PHSHOJIOLH 1 


A. A. 3HAUKOBA 


O BJIM4SAHHW BUTAMHHA B,, HA PETEHEPALLHIO 
NEPH®EPHYECKHX HEPBOB Y KPBIC, 


(IT pedcmasazeno axademuxom A. J. Cnepanckum 25 II 1956) 


Tlourn Bce BHTaMHHBI KoMeKca B uMetor 3HayeHHe In OOMEHHBIX Tpomeccos 
{€xiTeJIbHOCTH HepBHOH cucTembl. HHKOTHHOBaA KHCMIOTAa YCKOpAeT 3axKUBJIEHHE 
H; THaMHH, BHAA Ha YrvIeBOAHbI HW BOJHbIM OOMeHBI, yCHJIMBaeT perenHe- 
mHio HepBos (”, °, *). PuGodmaBuH uMeeT 3Ha4eHHe Aun OemKOBOrO, yreBO]- 
TO HM »«MpoBoro OOMeHa. ButamMuH By. yuacTByeT B HOBOOOpas0BaHHH SPUTpo- 
TOB H OKa3biBaeT CTHMYJIMpytolllee JeHCTBHe Ha pereHepaTHBHble Mpoueccl 
TKAHAX CIH3HCTHIX OOOMOUeK MMMeBapHTebHOrO TpakTa. Ou Take HeO6- 
MM Ist CHHT€3A HYKJICHHOBbIX KHCJIOT, OOMeHa MCTHOHHHA, CepHHa, XOVJIU- 
-M Apyrux BaxKHeHUIMX OOMCHHbIX MIpOWeCccoB, HMeOUMX 3HayeHHe AIA HOp- 
\MbHOH (pyHKWMH HepBHOH CHCTeMBI. 

Butamunbl Komiiekca B uw pyre MOOKHTeMbHO BIIMAIOT Ha POCT MOJIOMbIX 
TaHH3MosB. HecoMHeHHa pOJlb BHTaMHHa By, B ycTpaHeHHH THA KebIX PyHK- 
OHA@JIbHbIX HapyuleHHH WeHTpaJibHOH HepBHOH CHCTeMbI TIpH 31OKavecTBeH- 
M aHemunu y moje (*). Ero yuacTue B pereHepallH SPHTPOWMTOB HM CIH3HCTBIX 
OIOUeK MO3BOJIAeT H3YYHTb BO3MOMKHOCTS CFO BJHAHHA Ha pereHepaTHBHBle 
JONECCLI B NOBPexKACHHOM HepBHOM TKAHH, TeM Ooviee, YTO OMHH U3 Mpescta- 
iTeneli STOrO KOMIMIeKCa — THaMHH — HMeeT 3HayeHHe JIA pereHepallHuy 
spusepHuecKHX HepBoB. 

sTOH Weblo MO Mpesnonomwenuio C. B. Angpeezsa B Jla6opatopun 
ITO*HSHOMOrHH WH (apMakowOorHH cepfeyHOo-cocyfucTOH cucTrembl Mucrutyta 
iPMaKOJIorHH MH XHMHOTepanHH AMH CCCP OGpiio uccmeqoBaHO BJIMAHHe Ha 
TeHepallHio MepepesaHHoro ceaMuLHOroO HepBa y OevIbIX KpPbIC Ce yIOUlHx 
mectTs: 1) sutamuHa Bj; 2) OAHOBpeMeHHO BHTaMuHa Byy, THaMHHa HM pHoo- 
qaBpuHa; 3) XMOpucTbIX cosmeli KOOaIbTa C AMMJOM HHKOTHHOBOH KUCJIOTH 
oCl2C,H,ON2 — npenapat «Koamuyy). TloceqHwe MpHMeHAJIHCb JIA BbIAC- 
‘HUA MeXAHH3Ma JlelcTBHA BUTaMHHa Bo, cofepxKalllero B CBOeM COCTaBe MO- 
Kyy KOOasIbTAa. 

Metogu Ka. [log onpirom 6pino 128 GembIx Kpbic (BCe CaMUbI), BECOM OT 
0 no 335 r. Y Bcex Kpbic JO NepepesKH cefaiMu{HOrO HepBa B TeyeHHe 40— 
) WHeH OJUH pas B Hefem10 XpoHaKcuMeTpom Tuna MP-2 onpesemsHcb NOKa3sa- 
JM peoOasbl WM XpOHaKCHH ByraBoH Mblllibl! Oegpa. [locme nepepesKn 
JaIMU,HOrO HepBa yKa3aHHble MOKasaTeJIH H3MePpAJHCb Kable 2 Ana. Bu- 
MHHbI H mpenapatsl «KoamMuy» BBOAMMCb KpblcCaM B POT CTeKJIAHHOHM rpayly- 
JOBAHHOH. MHMeTKOL B pacTBOpe TpocTHHkKoBoro caxapa (1 r Ha 100 Ma). 
DbICbI ObICTPO MPHBbIKAH K BBCJCHHIO BHTAMHHHbIX PaCTBOPOB. — 

Kppicbt Obi pasqenenst na 3 cepuu. Kusorupie I cepuu (19 Kppic) nomy- 
mu 100,25 pr Butamuva By na | xuBoTHoe. /KuBortuble I] cepuu (22 Kpbicbt) — 
. Ke KONMUeCTBO BHTaMHHa By, H OMHOBpeMeHHO mo 25 pr THaMuHa u 10 pr 
(opmasuna Ha 100 r xuBoro Beca. )Kusorubre III cepuu (23 Kpbicbl) Mosy- 
muro 400 pr mpenapata «Koamug» Ha 100 r xuBoro Beca (cM. Tau. 1). Tloz- 
bITHbIC YKHBOTHbIC MOyUaIM BUTAMHHbI H «KoaMuy» exKeAHeEBHO B TeYeHHe 
| Hen. £ 
Ha 5, 10, 15, 20, 25, 30 u 40 aun nocne nepepe3kH HepBa B KaxKOU CepHu 
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ObICTpbIM OTPe3aHHeM TOMOBbI YOMBaOCb ONpeeJeHHOe YHCO KOHTPOJIbHI 
WM MOOMbITHBIX KPpbIC. 

Y xppic II] cepuu qua u3syyenua IIpOBOAMMOCTH pereHepHpOBaHHOrO Ce} 
JIMU,HOrO HepBa erO WeHTpaJIbHbI KOHEIL pas\paxKasM MHAYKUMOHBIM TOK 
(pacctosHve KaTyweK —10—I17 cw). 

Vcceyenuble ceaJlMilHble HepBbl (PUKCHpOBaNHCb B 12% HelTpasbHOM Pc 
Mammue. Pucrooruyeckue HpenapaTbl OKpaliMBasHcb m0 MeTogy 'poc — Bus 

WWOBCKOrO HM YacTb H3 HAX —_ 


UInunpmetepy. B npenapatax cpé 
HHBalaCb HHTCHCHBHOCTb pocTa W 
PacmpeneneHue KpbiC no cepHaM onbiToB JIOAbIX AKCOHOB, XapakTep UX mopd 
Bo SL ee ee ee SOT HGECK ONC iy ey ae 
ch aad By B,+B,+B,, | «Koamun» JIBHXKeCHHA HX K MNepHhdepHyeckKol 

KOHILY HepBa, HaJIMYHe KPOBeHOCHI 


Ta6bauna 1 


nepe- 


ae 3 = Mr 
Edita ted us el i 2 Z]" ~ cocyq0B MO XOy BHOBb oOpasy 
LMS net MET iE! ere ree Ait) |e werocd HepBHOrO CTBONa H peTE 
. rpaquoro mepepoxeHua WeHTpa 
5 \e2the gah) ibiss4 i) 4 4 imoromKOnna TES iBEnn +} 
- : : : : : ; en Kpome Toro, y KOHTPOJIbHBI 
0 131313 13 1616 | 24  HOAOMbITHEIX KDpbIC CpaBHHBasH 
2 |3|/31]3 | 3 |3|3) 48 muctpodpuyeckue SABeHHA B BH 
= fy |) 49 : 3 3} 2 a oTeKa KOXKH Jialibl, HEKPO3a H BBIE 
vo | |_| 2/13 13131 43  4esHa nanbues Jambi c mepepesa 


HbIM HepBoM. B OOJIbUIMHCTBE CJ 
yaeB JUCTpo*puyeckHe ABJICHHA y MC 
ONbITHBIX KPbiC OblIH BbIpPaKe 
MeHee, YM Y KOHTPOJIbHbIX. 

Y xppic I cepuu, nowyyaBmux BuTaMHH By2, yxe Ha 15 JeHb Nocse Tp: 
MbI paCTYyUIMe H3 WEHTpabHOrO KOHWa HEpBa MOJOAbIe AKCOHbI OOpa30BbIBa 
OobIOH BeMYHHbI THNMYHbIC HEBPOMBI, 3aTeM HallpaBANHCcb Napanent 
WH AocTuramH NepHdepuyeckoro KOHWa HepBa, OOpasyxAH HOBbIH HePBHbIi CT! 
muk. Ero Tosmuna nocTenmeHHO HCTOHYamacb 110 Mepe yasleHuA OT WeHTpa. 
Horo KoHua (pue. | A). 

Bo IJ cepuu onbiros of HOBpeMeHHOe BBeeHHve BUTaMUHA By»., THAMMHA H pH 
(blaBuHa 10 CBOHM pe3ysbTATaM MaJIO OTMMYAaNOCb OT JanHbIxX | cepuu u TI 
TBepAWO BJIMAHHE BUTaMHHa Bye Ha pereHepallMilo NepndepHyeckoro Hep! 

Y «pic Illcepun yxe na 10 JeHb NOcNe TpaBMbI HepBa HabwlOJasica SHeEprHuyH 
POCT MONOMbIX AKCOHOB, AOCTHTablWHX NepHdepvyecKoro KOHMa HepBa. Bo, 
IUHHCTBO pereHepHpyOWHX MOMOAbIX HEPBHbIX BOJIOKOH OblIO AHWeHO MH9. 
HOBOH OOONOUKH, YaCTb M3 HHX OOHAPyKUBasa ABJEHHA pasqpaxKeHHA B BI 
BapHKOSHbIX YTOJWEHHi. Y KOHTPOMbHbIX KPbIC ABJICHHA pereHepallun Hef 
MHOra HaOoOfaiuch c 10-15 AHA Moce TpaBMbI HB Gomee NO3AHHe CPOKI 
pereHepaTHBHble NpOwleccbl y HAX Ob BbIPaxKeHbl caGee Uy MEHbIUETO 4H 
KpbIC, YM Y OMbITHDIX. 

PesyJIbTaTbI ONbITOB C KpbICaMH, NOMYYaABLIMMH XOpUCTBIe comm KOOaM 
C AMHJOM HHKOTHHOBOH KUHCJIOTbI, MO3BOJAIOT MpeANONORKUTb, YTO ycuNer 
pereHepaTHBHOrO Mpouecca CBA3aHO C KOOaNbTOM, BXOJAUIMM B COCTaB BH 
MHHa Byp. 

B panee mposeyeHHbrx Hamu onbiTax Ha 36 KpbICaX C OJHOBPpeCMCHHBIM BBE 
HMeM THAMHHa H pHOodlaBHHa HaOMOLamocb MeHee 3HaUNTeNbHOe ycKopel 
perenepalMd TpaBMMpOBaHHOrO HepsBa. 

y KPbIC, NOJYYaBIUNX BHTAMHH By, yBemMYeHHe peobasbl H XpOHaKcuH I 
TaBOH MbILUIbI Oepa Moce Nepepesku HepBa ObINO BIPAxKeHO HECKOMbKO 3 


YHTeJIbHEe, YEM Y KOHTPOJIbHbIX. B 9TO cepHu KOMKHAA BeETOUKA CeasMULH 
HepBa He Nepepesasacb. 


* 
ata iba ag aS aHaIH3e Mbl MOJb3OBaIHCbh KOHCyIbTayHeH E. K. Ilneuxoso' 
. ®. JlamKopa u3 JaOopaTopHN HeliporucTonornH uM. npod. b. WU. Jlappenprbesa. 
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uc. 1. CHAMKH THCTOMOrHYeCKHX MpenapaTOB BHOBb OOPasOBaHHOTO CTBOJHKA IpaBoro CefaJIMUL- 
oro HepBa (42 <). A — xppica Ne 53 na 15 fenb, B — Ne 13 na 15 Zenb, B — Ne 27 na 10 Aeub 
jocie TpaBMbI. CleBa — WeHTpaJIbHBI KOHel, CeLaNHUHOTO HepBa, cnpaBa — HepHpepuyecKult 
oHen. 1 — MecTo nepepesku, 2 — pactyuine aKconbl, BBepxy Ka?KJOro BHOBb OOpasoBaHHOro 
TBOJIMKA TpeACTaBJIeHbl THCTOMOPHYeCKHE MpelapaTbl WeHTpasIbHOO KOHILa CeaIHUHOrO HepBa 
OHTPOJIbHbIX Kpbic A — Ne 32, B — Ne 6, B — No 36. Oxpacka mpenapatos Ne 53, 32 mo Metoly 
[lInuabMefiepa, npenapatop Ne 13, 6, 27 u 36 — no Metogy BuapuoscKoro — I’poc 


Y OMBITHBIX KpbIC, NoyYaBIUHX OHOBpeMeHHO BUTaMHHBI By, Be, Byo, 
AaveHHA peoOasbl MW XPOHaKCHH ObIIH HHKE MG CpaBHeHHO C KOHTPOJIbHBIMH; B 
OKasaTeAX XPOHAKCHM CYIUECTBEHHOM pasHHUbl He OTMeYeHQ. SaKOHOMepHbIX 
3MeHEHH MOKasaTeneH peoOasbl MH XpOHaKCHH y KDpbIC, NOwyYaBMuXx Mpena- 
aT «KoaMnJ», H KOHTPOJIbHBIX He HaGsOJanoce. 

CymlecTBeHHOH pa3HHUbl B OOpas0BaHHH KPOBeHOCHBIX COCyAOB MO XOLy 
ONOMbIX pacTYUMX AKCOHOB BO BCeX CepHAX ONMBITOB He OTMCYEHO. 
| Yckopenve pereHepaluH TpaBMHpoBaHHoro Mepncpepuyeckoro HepBa Tok 
MHAHWeEM BUTaMHHAa By, B HACTOAMee BPEMA H3yYAeTCH B KMHHYeECKHX Ycs0- 
WAX. 


Tlocrynuo 
21 II 1956 


UHMTHPOBAHHAS JIHTEPATYPA 
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Hoxaagn AkaqeMun Hayk CCCP 
1956. Tom 109, Ni 4 


PUSHOSOTA 
B. C. WIEBEJIEBA 


3HAYEHME MOHOB KAJIbILMA WH KAJINA [JIA ME)KHEMPOHHOM 
CHHANTHYECKON NEPEJAUM HEPBHbIX HMIILYJIbCOB 


(Ilpedcmasacno axademurom K, M. Boixosem 30 I 1956) 


B uccneqopanun K. M. Berkosa u B. C. HWleseneson (1) 6bu10 ycraHoBseH 
YTO OJHHM M3 YCOBHH JIA OCYIIeCTBJICHHA Me?KHeEHpOHHOM CHHAanTHYeCK 
nepeauv HepBHbIX HMMYJIbCOB B BepXHeM WeMHOM CHMMaTHYeCKOM raHrs 
KOIUKH IpH pa3fpaxkeHHH leHHoro MperaHravOHapHoro § CHMMaTHYeCKO 
cTBola SABJIAeTCA WMOHHOe paBHoBpecve. Hapyuienwe HOHHOTO paBHOB 
CHA, B YaCTHOCTH YMeHbIIeHHe COJepKaHHA KaJIbUMA B PHHTePOBCKOM pa 
TBOpe Mep*y3HpyioujeM TaHrviWi, Belo K MpeKpallleHuto Nepesayn HepBHB 
MMMYJIbCOB B raHrsiun. Hecmorpa Ha mpofosmmKaronleeca pa3parxkenve mperal 
rUMOHapHOrO CTBONa, COKpallleHua 3-ro BeKa He HacTymamo. 


° ° e ° ° . ° [ Cee 2 ° eo e e e . ° oe 8 ¢ . . © 


| 200 8 


ts : | att 


Puc. 1. TMorenynansi JeficrBus BepxHero WeffHoro CHMMaTHYeCcKOrO raHruA 

KOWKH PH pasipaxkeHHu MperaHrmMovapHoro cTBosa (nopor 0,4 B, pas- 

Apaxenne 1,4 B, yactora 10 B cekyHAy, AuuTeNbHOCTb cTuMy.ia Q,1 6), 

A — nepby3ua ranrins pactBopom Puurepa 6e3 Kaibyua, 5 — BBefeHHe 

B raHraui 10 Y alleTHxoHHa, B — BBefenne B ranrmHi 0,5 Mr Kasbuna. 
Ormerka Bpemenu 1/20 cek. 


B coorsercrsuv C9THMM HaOOJCHHAMH B HACTOSINeM UCCTeOBAHHN MIpH p 
THCTpallMH OMOSMeKTPHYeCKOM AKTHBHOCTH TaHruA HAMM OblIO HafiqeHo, W 
Tepes HeCKOJIbKO MHHYT Mocule Hadasa Mepiby3HH raHruA PHHTepOBCKHM pa 
TBOPOM, JIMIMCHHbIM KaJIbIMA, pasqpaxkeHHe NperaHrJiMOHapHOrO CTBOMAa yxXe I 
BbISbIBAIO TOABJICHHA MOJIHOWCHHbIX MOTeCHUMaoB JelicTrBHA raHraud, K 
Topble Obl NO sTOrO 3aperucTpHpoBaHbl (cM. puc. 1). [lepponauanbHoe yMeH 
WICHHE AMIVIMTY Ab! MOTEHWMAaOB AelicTBHA CMEHANOCb Mp MOBTOPHbIX KpaTK 
BPCMCHHBIX pa3paxkeHHAX MperaurMOHapHOrO CTBOa MOMHbIM HC4e3HOB 
HHC€M BTOPOrO KOMIOHEHTA MOTeHIMaOB JelCTBHA, COOTBETCTBYIOMerO, Ke 
paHee Obl0 NOKAasaHO, BOsOyxKACHHIO HEpBHBIX KWIeTOK (2), Tleppprit KOMIIOHEI 
HOTCHUMAOB JeHCTBUA TaHrua, OTpaxkaioul BosOyxKAeHHe OKOHYAHHH mp 
PaHTIMOHAPHBbIX BOJIOKOH, HECKOJIbKO YMeHbIUAaJICA HJIM OCTaBasica 6e3 cylec 
BeCHHbIX H3MeHeHHH. 

Besley 3a STHMH H3MeHeHHAMM B XapakTepe OvOsIEKTPHYeCKUX NOTeHMa 
peKpallaJlOCb H COKpallleHHe 3-TO BeKa KOWIKM, HECMOTpA Ha pasjpaxkeuue Ip 


raHrIMOHapHoro cTBoma. Beegenve B STHX CHyYaNX B raHraMi 10 Y aleTHx 
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la He BbISHIBAIO HH NOABIeEHHA OMOsNeKTpHYecKOH AKTHBHOCTH raHruus, 
; STO OTMEYAOCh OOBINHO B YCOBHAX Neptby3Hn ero HOpMa/bHBM puure- 
(CKUM pacTBopoM (*), HH coKpamjeHusa 3-ro BeKa. ’ 
Boccranosenve BTOporo KOMMOHeHTa MOTeHLMaOB JelicTBHA ranrauA py 
ApaxKeHHH MperanrMOHApPHOrO CTBONA HACTYMaJO TObKO Noce BBeeHUA C 
OM Nepdysnu B ranraui 0,5 mr xnopucroro Kaibuns. OHOBpeMenHo TOsAB- 
lOCb IPH pa3spaxKeHHu MperanrmMonapHoro CHMMAaTHYeCKOrO CTBOIa H CO- 
meHHe 3-ro Beka. 

OrcyTcTBHe HOHOB KaJIbIMA B Mepdysupyroujem ranrsuii pacTBope oTpuita- 
BHO CKa3bIBaJlOCb H Ha Mepeaye Tak Ha3bIBAeMBIX «CNOHTAHHBIXy HMMyJIb- 
» PaclpocTpanAIOMMXCA NO MperaHriMOHapHOMy CTBOy uepes raHranii 
Hepudepulo OT KeTOK CNMHHOrO Mosra, Korjla MperaHrsvonapHblit cTBON 
id He nepepesavca. [lpn nepdysun ranraus pHurepoBckuM pacTBopoM 6e3 
DIA STH HMMNYJIbCbl KaK B TaHTVIMH, TaK M B MOCTTaHrIMOHapHoM cTBONe 


2 & 


ys on * ee age ee se & | 


pat pare bh estat altars Ie en ee 


. 2. U3menenve «cnoHTaHHOl» OHOseKTPpHYeCKOH AKTHBHOCTH BepxHelo IWeliHoro cHMMaTH- 

coro raHrvihaA Ha toHE Nephy3HuH raHraHA PHHTePOBCKHM PacTBOPOM, JIHICHHbIM KaJIbILHA. 

- hepdysus 6e3 kaibuua, 5 — nepdy3ua HOpMaJIbHbIM pacTBopoM Pyurepa. OtmetKa Bpe- 
Menu 1/20 cek. 


8) See) O40 e Se 167 0 Oke 8 


e3aM. OAHOBpeMeHHO OTMeYaOCb NOMHOe paccsa6eHHe MBILLbI 3-ro BeKa, 
OfAMeHCA BCera MO BJHAHHEM 9THX HMMYJIbCOB B H3BECTHOM TOHYCce, 
MH BO3OOHOBJICHHH epdy3HH Panridsl HOPMaJIbHbIM PHHTepOBCKHM PacTBO- 
[ BHOBb BOCCTAHaBJIHBaslacb Nepeava «CMOHTAHHbIX» HMITyJIbCOB Yepe3 TraH- 
HM (cM. puc. 2). 
SHaveHve HOHOB KaJIbUHA JIA ONOSTEKTPHYeCKOM AKTHBHOCTH HEPBHBIX KJIe- 
OblIO MpOBepeHoO H B Apyrok PopMe onbita pu nepdy3Huv raHriud HOpMaJib- 
M PHHrepOBCKHM PpacTBOpOM. 
Camo no ce6e BBesJeHHe B aHrsiHi XMOPHCTOFO KaJbUMA OOBIMHO He BbISbIBaJIO 
NOABJCHHA OHOIMEKTPHYeECKHX MOTeHWHAIOB, HH COKpallleHHaA 3-ro Beka. 
1akO BBeleHHe XJIOpHcTOrO KaJIbuuA (0,5 Mr) B TOK Nepdy3uu ranriua Ha 
[€ JWIHMTeJIbHOrO pa3{paxKeHHA peraHrHOHapHOrO CTBO/A, BbISbIBaIOULero 
TENMeCHHOe YMEHbIIeHHe MOTCHUMAaNOB AeCHCTBHA TaHrIHA B pe3syJbTaTe yTOM- 
MA, BesO K BOCCTaHaBJIEHHIO aMINTYAbI NOTeHUMaOB. B nepByto o4epesb 
| STOM 3HAaUHTeIbHO YBesIMUMBaacb aMIVIMTya BTOpOro HX KOMNOHEHTA, 
TBETCTBYIOWErO BO3OyKJeCHHIO HEpBHbIX KseTOK (cM. pic. 3). 
Hapsyy c uccieqoBaHHeM BJIHAHHA HOHOB KaJIbluA Ha OnoseKTpHyeCKy10 
MBHOCTb TaHruA OblIO H3y4eHO TakxKe JeHCTBHe HOHOB Kava. 
Camo mo ceGe BBeeHHe pacTBOpa XJIOPHCTOrO KaJIMA B raHrvIHi, TaK Ke Kak 
BEJICHHE XJIOPHCTOFO KaJIbUMA, OObIMHO HE COMPOBOKMaOCb NOABJIEHHEM OHO- 
KTpH4eCKHX MOTeHI[HaJIOB HM He BBI3bIsaI0 COKpaleHua 3-ro Beka. BBefenue 
xlopueroro Kava (0.5 mr) B raHriui Upu ero mepdy3Hu Ha *oHe AMNTeJb- 
O pa3[paxkeHHa MperaHrHOHapHOTO CTBOJa BbISbIBAIO 3HAUMTEJIbHOe YBe- 
€HHe BlepByt0 OYepeb NEpBOrO KOMIOHEHTA MOTEHUMAIOB JCMCTBUA FaHr JHA, 
ZaHHOrTO Cc BOS6yxKeHHeM OKOHYAHHM MperanrsIMOHapHbIX BOJIOKOH (CM. 
. 4). CkobKO-HHOY Ab 3HAYHTEIbHOrO BMAHUA XMOPHCTOFO KaJIMA B aHHOH 
HeHTpalwu Ha BTOpOH KOMMOHEHT MOTeHIMaOB eHCTBHA TaHrvina, CBA- 
HbIii C H3Me€HEHUAMH B (PYHKUHOHAJIbHOM COCTOAHHH HepBHBIX KJICTOK, NpH 
M He OblIO OTMeYeHO. ; 
Jlauubie molyyeHHble B SKCMepHMeHTAaX C perHncTpallMeH NOTeHIMAIOB NeH- 
4A TaHrMA Ha (One nepdby3HH raHriuA PHHrepOBCKHM PaCTBOPOM TIpH Ha- 
I€HHU HOHHOFO paBHOBECHA, HO3BONIAIOT OTMETHTb, ITO HOHHOC paBHOBeCHE, 
AACb HEOOXOJUMBIM YCJIOBHEM JVI OCYUIECTBICHHA Me?KHeHpOHHOM CHHan- 
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THYeCKOH Mepeqauv HEPpBHBIX HMIYJIbCOB, HMeCeT HeNOCpeACTBEHHOE OTHOUIEE 
K MOABJICHHIO. OHOIICKTPHYCCKOM AKTHBHOCTH cyOcTpata, 

OjHakO OCHOBHOe 3HayeHHe B HHAaMMKe COCTOAHMH BOSOyKICHHA B ¢ 
cTpaTe HMeIOT Mpoleccbl OOMeHA BeECTB B LWesIOM. OTO NOMYepKUBaeTCA, B YE 
HOCTH, TeM (PaKTOM, TO BAMAHMe Ha MOBbIUeHHE OHOSIEKTPHYECKOH AKTHB 
CTH, H€pBHbIX KJICETOK HOHOR KaJIbIlMA Ha (oHe AVIMTeMbHOTO pasflparKen 


“4 


Ap tt tlm, Jpeg 
& : B 
an OI i ee a ae ; | [sa | 


Puc. 3. Bansauve xopuctoro Kaba Ha XapakTep OHOS1eKTPHYeCKON AKTHBHOCTH BepxX#i 
WefHOro CMMMaTHYeCKOrO raHriuA MPH AMTeIbHOM pPasspaxenun MperaHrinonapHoro Cu 
THYecKOrO cTBONa (nopor 0,6 B, pasnpaxenne 1,4 B, YacToTa CTHMYJIOB 10 B ceKYHAV, AH? 
HOcTb cTHMyIOB 0.1 6). A — u3MeHeHHe AMMMNTYAbI NOTeHWHANOB DeMCTBUA FaHrJinA Ha 
AJUTebHOrO pa3sipaxkenua MperanravonapHoro cTBosa. B — pocctavHoBeHve aMmnnTyAbl 
TeHI[HAIOB JlelicTBHA TaHraMA Mocse BBeLeHHA B PaHriMii Cc TOKOM Nephy3uu 0,5 mr CaCle. - 
MofaBeHHe BO3OYAMMOCTH HEPBHBIX K/eTOK TaHrHA Nod BANAHHeM 10 y HUKOTHHA, BBeleHH 
C TOKOM Nepy3vH B raxrin. Ormerka Bpemenu 1/20 cek. | 


Puc. 4, Bausanve xnopuctoro Kaus Ha xapakTep OuodsIeKTPHYeCKOH AKTHBHOCTH ranr- 

JHA NP WIMTebHOM pas~AparxeHnH WehHOrO NmperakrmvOHapHOro CHMMAaTHYeCKOLO CTBO- 

Jia (nopor 0,5 B, pa3apaxkenne 1,4 B, yactora crumy.ioB 10 B CeKYHAY, JWIKTe/bHOCTb CTH- 

mMy10B 0,1 o). A —Uu3MeHeHHe aMMVIHTYAbI NOTeHUHAaNOB elicTBHA raHTiua Ha PoHe 

ANUTeMbHOTO pa3s_qparxkennaA nperakravonapHoro crBoia. 6 — poccTaHoBsieHhe NepBoro 

KOMNOHEHTa NOTeHUHAIOB JelicTBHA raHriua nocie BBeseHHa B raHranui 0,5 mr KCI. 
Ormetka Bpemenn 1/20 cek. 


NperaHrsMOHapHOrO CTBOa MOHOCTbIO yTpayMBaeTca MpH MoaBenun dy! 
WMOHAJIbHOH AKTHBHOCTH KJICTOK HAKOTHHOM (10 Y), BBEACHHBIM B TOK nepdye 
rauriua (puc. 3). 

BopyieyeHve HOHOB B UMKJbI 9HepreTHYeCKHX MpeppalieHu nok BAMAHE 
MpHXOAAWMX B Tan HMNYJIbCOB NO BOJIOKHaM MperaHrmnOHapHoro CTBC 
CO3aeT yCNOBHA Kak JIA OCBOOO*KAeCHHA XHMHYCCKH AKTHBHBIX BEILeCTB He} 
HbIMH OKOHYAHMAMH, Tak HM JIA JeHCTBHA UX Ha HEPBHbIe KeTKH. 

QTO COOTBETCTBYeT COBPeEMEHHbIM Mpe\CTaBNCHHAM COrMaCHO KOTOPBIM oc 
OorkNeHHe CBOOOAHOTO AlleTHAXONMHA HEPBHbIMH OKOHYAHHSAMH TIpH BO3Oy 
ACHHH H3 alleTHIXONMMHA — NpoTenfla COBepwMaeTCA pH yuacTHH HOHOB Kadi 
a HOHbI KaJIbUMA paccMaTpHBaloTcA B KayeCTBe MpOMexKyTOUHOrO (haKkTopa ME 
Ay MeHcTBueM MefHaTOpa HepBHOrO BOsOyKAeHHA HW XHMVYECKUM LHKIOM 
*KaIWMM B OCHOBE (PyHKUMOHAIbHOM AKTHBHOCTH cyOcTpata (°). 


UnctutyT SKcnepHMeHTabHOH MeAMILHHbI ‘ Tloctynnao 
AkajleMHH MeQuuHHCKHX HayK CCCP 27 XT 1955 


UHMTHPOBAHHAS JIMTEPATYPA 


1K. M. BoKos, B.C. Ulespenesa, Bian. oxen. 6non. Meg., 26, 190 (19 
7B.C. Wespeaesa, JAH, 101, Ne 6 (1955). 3 X.C, Komtosuu, Benxospie Te 
oOMeH BelllecTB H HepBHaa perynauna, Msn. AH CCCP, 1951. 
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IMBPHOJOFH A 


E. ®. MOJIMKAPIIOBA 


®OPMHPOBAHHE SHYHHKOB OBEL 
NOPOJbI COBETCKHH MEPHHOC B YTPOBHbIn NEPHO, 


(II pedcmasrexo akademuxom E. H. Tlasaosckum 26 IV 1256) 


[lonopbie 2%eesbl MJCKOMMTAIONINX OOpasyoTCH 3 HMHAMdepeHTHEIX 3a- 
PKOB Me30J[epMaJIbHOrO MpOnCcxowKeHHA. BoO3HHKaIOT OHH Ha MeHaJIbHOL 
pOHE MepBHYHOH NOYKH B BUC CHMMETPHUYHbIX HeOOJIbIUHX BaJIHKOB, OTJe- 
1HbIX OT MOYCBbIX KaHaJIbleB IMOPHOHAMbHOH COeAHHUTebHOM TKAHbIO 
*). Bpema AuepeHunalun MOMOBbIX %KeIe3 MH XapakTep (popMUNpoBaHHnA AUU- 
KOB SMOPHOHOB MJICKONHTAIOWHX ONpeenAOTCA BHAOBbIMH OCOOeHHOCTAMH 
_Merorcs yKasanua (4, °), aro NOMOBbIe *KeTesbI OBE, (POpMUpyroTcA K 25— 
HAM pa3sBuTHA 9MOpHoHa. HapyxKuble NOIOBbIe OpraHbl (bOpMupytoTCA K 
—39 quam (°, *). 
B Haiem HcceqOBaHHH Oblia MOCTaBeHa 3aaya ONpeesIeHHA BpeMeHH Audp- 
DEHUHAUHH MOJOBbIX HHAMepeHTHbIX 3a4aTKOB H XapakTepa cbopMupoBaHHsA 
YHHKOB SMOpHOHOB OBelL NOpOJbl COBETCKHH MepHHOC. 
MatepvaJioM CJIYKHJIH MOOBbIe *%eMesbl SMOPHOHOB XOPOMIO YIIHTaHHbIXx 
I, MOpOfbl COBETCKHH MePpHHOC, B3ATHIX H3 OMbITHOrO XO3AiicTBa CraBpo- 
IbCKOrO HHCTHTYTa OBLeBOACTBa H KO30BOJcTBa. B HallleMm pacnops>xxeHHH 
eIMCb Kelesbl OT 33 SMOpHOHOB JBawaTH BO3spacToB c 25 Hel 9MOpH- 
WIbHOrO pa3BHTHA AO AHA poxgeHuA. Kpome Toro, OblM HCHOIb30BaHbI 
nesbr 12 9MOpHOHOB OT OBelL NOpObl MepHHOC, MOJIYYeHHBIX paHee H3 
yroii MeCTHOCTH. 
C 25 go 50 AHA pasBuTHA 2%Kee3bI ObIIH OT OMMHIOBbIX SMOPHOHORB, a Cc 53 
HA pOKAeHHA — OT [BOHHEBHIX H JIMUIb B HEKOTOPHIX CLYUaAX, KOrla HMeaCb 
OXOFMMOCTH TMpoOceAUTb MOceOBaTeMbHY!O JIMHHIO pa3BHTHA UX, ONH- 
BaJIHCb H Y OJHHIOBBIX MVIOJOB. 
Tlocme HacTynweHHua MoOBOK AudpepenUnalun HHAMepeHTHbIX 3ayaTKOB 
JIE OBAHHIO MOABeprasIHCb TOJIbKO %Keslesbl caMOK. XapakTep POpMupoBaHHA 
FHAKOB MbI ONpesesaH TO rucTomoruyeckuM cpesam. J\ia npHroTopseHua 
TOMOTHYECKUX cpesoB xXesesbl (buKcHpoBasH 10% HeliTpanbHbIM (popMa- 
HOM H 3a/MBasIM B NapacbuH. Cpesbl OKpallMBasIMCb FEMaTOKCHJIMHOM-30- 
10M. 
TonujuHa cioeB TKaHeH MH pa3Mepbl KJeCTOK OlpefeiAHCb B MHKPOHAaXx 
PHCTOJIOrHYeCKHM Cpe3aM OJ, MHKPOCKONOM [Ip MOMOILIM OKyJApMHKpo- 
rpa. ToulMHa cl0eB BbIYHCAAaCch MO cpeqHHM v3 25 H3MepeHHli, a KOJH- 
TBO KwJIeTOK MO cpeqHuM u3 10 nmogcueTOB B NOse 3peHHA MMKpOcCKoNa C 
M€PCHOHHBIM OOBCKTHBOM H OKyJIApOM 7 xX. 
B pesysbraTe MpoBeeHHbIX HCCcIeOBaHHH ObIIO yCTaHOBJeHO, YTO y 9M- 
AOHOB OBEIL MOpOsbl coBeTcKH MepHHoc B 25—380 AHel MoMOBbIe 3a4uaTKH 
KOMATCA ele B HHAUCcepeHTHOM cocTosHHH. IIpe_cTaBsiaIoT OHH Ba CHMMET- 
THO paciO/OX%KeHHbIX BbIpOcta (puc. 1), cocTOAMMe U3 KJeCTOK SMMTeHAaJIbHO- 
Tua C KPYMHbIMH ApaMH, HHTCHCHBHO OKpallMBarolulMMHCA FeMaTOKCHJIH- 
I-903HHOM (pic. 2). Cpequ HUX HMeJIMCb KJ€TKH TUNA JMMPOMMTOB, pacio- 
“ABLUMECA B OJMHOUKY HM rpynnaMu. 
Tludepenunauua MuAudepeHTHbIX TIOJOBbIX 3a4aTKOB Yy 3MOpHOHOB 
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OBelL HOpOfbl COBETCKHA MepHHOC HayHHaeTcH B 34 WHA, a 3aKaHYMBae 
B 40 qHeH. i 

B crpyKtType MOJOBbIxX 3a4uaTKOB 34-]HeBHBIX SMOpMOHOB pasmH4H OC 
PYXKHUTb ele Heb3a, HO B POPMe 2eWeSbl OHH ye HMeIOTCA. Tak MOMOBbIE 
YaTKH CaMILOB ObIJIM KpylHee HM OKpyrsol PopMbl. YuacTOK Me3eHXHMAaJIb: 
TKaHH, HAYUMl OT NepBHYHOH MOUKU, pacnOsaraeTcA NO Kpalo %KeVesbI Tal 
06pa30M, TO BHOCMeACTBHH OOTeEKaeT €€ 3AMKHYTHIM KOJIbUOM. Y caMOK MIC 
BbIe 3auaTKH MMCIOT Oosee BLITAHYTYIO (POPMY, M€3CHXUMAaJIbHaA TKaHb I 
BHYHOM MOUKM pacnouiaraeTcd KOMMAKTHO, KOHycoCOpa3sHO HM HallpaBa 
BHYTPb 2KeJIe3bl. 

Y 40-qHeBHbIX 9MOPHOHOB MOJOBbIe 3a4yaTKH MU 110 (opMe H MO CTpyKT 
MMEIOT NOJOBy!O AudpepenHuuaunio, a B 44 WHA OHM BHOMHE Aud pepeHuupoBa 
Y 44-y,HeBHbIX CaMI[OB B CCMCEHHHKaX MOXKHO OTJMYKTb 3auaTKH CEMEHHBIX 
HasbueB. [lopepXHOCTHbIM SMMTE. 
wKeslesbl CtOpMHpOBaH H OTIpa 
yeH OT HM KeseKalHX COCR M 
HOH, OoraTO BaCKYJIAPH3OBaHl 
BOJIOKHHCTOH OOoN0NKOH (pue. 3 

Y 44-qHeBHbIX CaMOK HET Ta! 
WuddepeHuvauwH, Kak Y CaMil 
BonokuHuctan O6o0K4Ka: elle He 
pasopaHa. [lJopepxuocTubie Ke? 
*wKeslesbl He TpeRcTaBAIOT cee 
csOpMHpOBaHHOrO 3ayaTKOBOTO 9! 
TemHa (puc. 3 6). Bypxo Jens 
KJIETKH C TOBEPpXHOCTH XKeJeSbl — 
Jy6NAIOTCA BHYTPb TKAHH H COpa 
}OT TaM IIJIOTHBI€ KJICTOUHBIC TAX 
Puc. 1. Hugudepentupe sayatku nonosoh OTHUarCIIMeca TO" OKPacke ar 
Kellesbl 80-7HeBHOrO SMOpHoHa OBI Noposbl TOK TKaHH. OTH KeTOUHbIG TAX 
CoBeTCKHi =MepHHoc, 30 X; HHAMpepeHTHBIe OOpas0BaBIIHecA H3 KJIETOK 3a¥ 

3auaTKH OTMeYeHbI Ha pucyHKe 3HaYKOM-+ KOBOrO SNUTeINA, H TeCHO mpHuae 

joule K HeMYy, MpoOxo,aT ray6c 
BHYTpb HegqudpPpepeHuUpOBaHHOl TKaHM HW NpHAawT Oco6yl CIpykTypy No. 
BOHM »Kesleze, KOTOpad elle pesue BbIpaxkeHa B 2KesesaxX 50-(HEEHBIX SMOp! 
HOB. Takoe pacnoviokeHHe TKaHH B 2Kesle3e CAMOK SMOPHOHOB XapakTef 
TOMbKO wis 44—50-2HeBHBIX BO3pacToB. B nocmexyomux BOspacTax Tak 
KapTHHa Ooube He NOBTOpsAeTCa. 

B xene3ax 50-.HeBHbIX SMOpHOHOB OypHoro JeNeHHA KJIETOK MOBepXHO 
HOrOo SIMTeIHA He HaOmoaeTca. [locrynmenve KCTOK BHYTPb %KeJe3bl pe] 
ujaetcad. IlopepxnocTubli col mpHno6peraer Bu S3auaTKOBOTO 9STMMTeD 
AMYHUKAa, XOTA OHele HE OTTPaHH4eH OT HKeIeKalleH TKAHH HW TECHO Mf 
MbIKa€T K KJICTOUHBIM TH2KAM 3KEJIE3HI. 

Y 53-HeEBHBIX SMOPHOHOB CTPYKTYpa AHYHHKOB Pe3KO OTIMUHA OT CTP} 
TYpbl AMYHHKOB 44- y 50-HeEBHBIX SMOPHOHOB. Cna6o oKpalmMBaromlveca yua 
KH pbIXJIOM COCAMHUTeIbHOM TKAHH B %KeNe3ax Ucue3smH. Bce mpoctpaHcTBo 
3aNOJIHeCHO KJICTKAMH SMMTeIHAbHOrO THA, pachoaralouluMuca 6€3 Kako! 
mH60 NopsykKa. 

SauaTKoBblit smuTemuh x*eNesbI 58-qHeBHOTO SMOpHOHA HauMHaeT OTT 
HMYMBaTbCA OT HWKeTexKaulero cOM (chopmMupyromelica BOMOKHUCTON of 
JOUKOK, KOTOPaA OKOHYATeMbHO KOHTypupyetca B 2xKesesax 69-7HeBE 
SMOPHOHOB. 

CocyqucTblH coli (MosroBoe BelIeCcTBO), 3AHMMaIOIIMH WeHTp x*KeesEI 
cero BpeMeHH C1a60 pasBuBaBluulica, HaYHHaeT AKTHBHO NpOBuraTLcs K Nef 
(pepuu. OrfenbHble cocyAbl B GOJIbIOM KOJIMYeCTBE MpOHUKAaloT B KOpKOB 
TKaHb, AOCTHras 3a4aTKOBOLO STIMTeMMA MU PacueHAA TKAHb KOPKOBOrO COA 
OTeNbHbIe YacTH. CocyAucTan YacTb %XKeMesbl Ha THCTOMOMYeECKHX cpesax E 
qeneTcA Oomee cBeTNOH OKpacKkolt. Haunnasn c 69 qHA cocygqucTam YacTb I 
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Puce. 2. Yuacrok TKaHH HHANepeHTHOTO 
3a4aTKa NOJIOBOH *Kesesbl 30-—HeBHOrO 
agmOpnona. 450X 


Puc. 3. Muxpocororpaus ructosorn4ueckHx cpe30B 44-{HeBHbIX IMOPHOHOB OBIbl COBETCKOTO 
MepHHoca. a — 2Kesle3a camua, 6 — 2Kenesa camKH. 450 X 


Msi YBEMYMBAeTCA B OObeME Hi K 132 QHIO 3AHMMaeT NOUTH BCe MpocTpaHcTBO 
iHHuKa. Kopkosbiii cmoli B STO BpeMs MpescTaBsaer TOHKy!¥0 NloylocKy, HAly- 
IO HENOCpeACTBEHHO 3a BOJIOKHHCTOH OO6ONO0UKOT. 

Ko AHO poxeHHA Ha rpannue nepudepuyeckoli uactu c6cyfucToro cos 
OpKOBOrO OOpasyeTca WeMb NOMOCTHIX PONANKYOB pasHoli BemMYHHEI. JIo 
TO BpeMeCHH NOJOCTHBIX (PO/IMKYJIOB B AHYHHKAX He Obli0. CreqoBatenbHo, 
1 OOpasoBaJINcb B NepHo MexyAy 132 AHeM yTpoOHOro pasBuTuA u AHEM pox- 
(HWA. 

Takum 06pa30M, AWUHHKH HOBOpOKACHHBIX ATHAT NOposbl copercKHti MepH- 
- HMCIOT CTPpyKTYpy B3pocabix 2w%ese3. AKTHBHOCTS OTJebHBIX TKaHeli MoJIO- 
L KeeSbI B Mpowecce POpMHpPOBaHHA AWUHUKA Oblia pasnuna. Jlo 50 Hew 
BUTHA CaMOH aKTHBHOHM SAB- 
lacb TKaHb MOBepXHOCTHOrO 
remus. Jlo 69 AHA mponcxa- 
10 (OpMHpoBaHHe BOJIOKHH- 
HM OOONOUKH sAnUHHKa. C 69 u 
132 QHA CaMbIM aKTHBHBIM OBI 
YAMCTHIM COM AWUHNKa. 
Cambie cJIO*KHbIC H3MCHEHHA Ha 
STAXKEHHM YTPOOHOTO pasBUTHA 
OMCXOAAT B KOPKOBOH uwacTH ; 
mespi. Jlo 69 qHelt, T. e. Jo Toro, 

< (OpMUpyloTcA 3auaTKOBbIli ve Be et lee Ee 
iTenuii WM BONOKHUCTaA OG6o- PHC. 4. U3meHenne uncaa (a) u pasmepos (6) KneToK 
IKa WM HavyHHaeTcCA aKTHBHBIIt HESEUES | © {y POOMHE HepHOn 

T cocyqucToh uacTH, mMpo- 

AHCTBO 2KEJIC3bI 3AMOJHEHO OMHOTHMHOM TKAHbIO, HEOAHOKPaTHO MeHsAIOMeH 
HO CTpykTypy. Buayane cTpykTypa MeHAeTCA NO BAMAHHEM ONycKalouHx- 
OT NOBepXHOCTHOTO SMHTeIMA KseTOUHBIX TsKell. Tlocne 69 qHeli u3meHe- 
ad KOPKOBOM YACTH TIPOHCXOAAT NON JelicTBHeM Ooee aKTHBHOM Backyssa- 
3allMH HM BepOATHO, HHHepBalnu (*). Kpome Toro, crpykTypa kopKosoli 
TH AHYHHKAa B OOJbIIOH CTeMeHH 3aBHCHT OT COCTOAHHA OBOreHesa. 

Eme y 34-qHeBHbIX 9MOpHOHOB pH Auddepenunauun uHANd epeHTHEIX T0- 
sbIX 3AUaATKOB B TKAHW Y2Ke HMeCJINCb OCOOOrO THMAa CBETJIbIC KJICETKH C NYy3bIp- 
BIM SIpoM. KomwyuecTBo TaKHX KJeTOK B Tipowecce POPMHpOBaHUA AMYHNKA 
fCHANOCb BOMHOOOpasHO. Tak, B BospacTe 34 Hei HX HaCUHMTbIBaNOCb 8,8. 
one 3peHua, B 50 que — 11,9. K 58 quam KosMYeCTBO HX ynano Jo 3 kse- 
-B nome 3penua. Tocue 58 Heli —jo 92 HEH KONHYECTBO KJIETOK CHOBa Ha- 
Talo, HO Cc pa3HOH HHTeHcHBHOcTbIO. HalpumMep, HHTCHCHBHOe yBesHye- 
> KOJIMYECTBA KJIETOK c 58 Jo 69 Hel cCMeHHJIOCb MCHE€ HHTCHCHBHbIM C 69. 
89 qHeli. ITOT NepHoy copnayan c O6pasoBaHveM OBOTOHHH H_OBOLHTOB B AHY- 
<ax. Pasmepbl KleTOK B 34 qua Oblmu 6,5 », aB5O que —7,4 u 7,7 »p. 
O qHeHM u 2O 58 He TOMbKO CHH2KAJOCb KOJIMYECTBO KJICTOK, HO H pa3Mepbl HX 
SHbIUMIHCb 40 5,7 vw. Tlocnue 58 Quel pa3smMepbl KJIeETOK HeyKJIOHHO TOBbIINAa- 
‘b HK 132 quam ocruran 10,3 p, a K MoMeHTy poxyeHua 11,1 4 11,54. 
Kak OblIO yKa3aHO BbIIIe, KOJMYeCCTBO HM Pa3Mepbl CBETJIbIX KJICTOK YBeJIH~ 
anucb Oo 50 gue. Tlocme stroro kK 58 JHAM OHH TOYTH CUES, a OCTAaB- 
ec HMeM MemKHe pa3sMeppl. MoxHO JyMaTb, YTO MpexKHHe KJeT- 
HOrHOu Hu OOpasopasmucb HoBble. [lo HX THIY MexKLy HCUeC3HYBUIHMH H BHOBb 
A30BaBLUHMUCA KJIETKAMH pa3suHUHi He ObIO, pasHHa Obla TOJIbKO B pas- 
ax. Ha mpotTskeHuH BCerO BpeMeHH eJIeHHH CBETJIbIX KJIETOK He 
mofanocb. EquuHunpre cayyan ux JleneHHaA OblIH B SMUHNKaX 65- 
BHBIX SMOPHOHOB. OueHb BbICOKAA HHTeCHCHBHOCTb JeJICHHA KsIeTOK 
apyxKeHa B AWUHMKaX 69-qHeBHBIX 9MOpHoHOB. B AWYHHKAaX STON CTaquH 
BUTHA TpexKHero THMAa CBETJIbIX KeTOK y2Ke He OblI0. OHH HaxOMMIMCh 
DasHBIX cpasax JleneHHa. Hapsafy c 3THM, Cpe AeAWIMXCH KJCTOK HK 
pIIOrO KOWMYeCTBA OOMOMKOB XpOMaTHHa MMewIMcb OBoroHHH. B 72-qHeB- 
< AMYHUKAX Mpolecc JeseHHA yxKe 3aKOHUHJICHA. 
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Yucno knemok 0 none spenua 
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B >Kene3ax 89-2HeBHBIX 9MOPHOHOB CBeTJIBI€E KJIeCTKH ObIIH OKPyXKe 
3IIMTeIHAJIbHBIMH KJIeTKaMH C MOCKHMH spamMu. CorsjacHo oOmMcaHy 
I. B. Maxapoza (°), 4X MOXKHO CUMTATb OBOLMTAMH HepBoro nopayKa. B TO B 
MA, KOra OOpa30BbIBaJIMCb OBOTOHHH HW OBOMHMTHI, KOJIMYCCTBO UX YBeM4H 
HOCb H€CKOJIbKO 3aMeJJICHHBIM TeMIOM (puc. 4). : 
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